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SUMMARY

The aerodynamic design:of a wind-tunnel model of.a wing representative
of that of a subsonic jet transport aircraft, fitted with winglets, has-
been performed using ﬁwo recently developed optimal wing-deéign computer
programs, Both potential flow codes use a vortex lattice representation
of the near-field of the aerodynamic surfaces for determination of the
required mean camber surfaces for minimum induced drag, and both codes use
far-field induced drag minimization procedures to obtain the required
spanloads. One code uses a discrete vortex wake model for this far-field
drag computation, while the second uses a 2-D advanced panel wake model.
Wing camber shapes for the two codes are very similar, but the resulting
winglet camber shapes differ widely. Design techniques and considerations
for these two wind-tunnel models are detailed herein, inlcuding a descrip-
tion of the-necessary modifications of the desigﬁ geometry to format it
for use by a numerically controlled (NC) machine for the actual model

construction.

INTRODUCTION

The current emphasis on improving the fuel efficiency at cruise of
existing transport aircraft, and designing future generations of aircraft
with even further increases in fuel efficiency, has resulted in the con-
sideration of several new, novel aircraft configurations. Examples are
the so-called box plane studied in references 1 and 2, the joined wing
concept of reference 3, and winglets as discussed in reference 4. Further
model studies of improved transport performance may be found in references
5-7. These concepts generally use nonplanar iifting surfaces to reduce the

induced drag.

Recently a vortex lattice wing-design computer program has been
developed, described in reference 8, which computes for subcritical flow, using
thin wing potential flow theary;vthe wing camber surfaces fof_one or two in-
teracting planforms for minimum induced drag. The user .specifies the config- -
uration geomefry in planview, dihedral angles, the reference wing area and span,

the'subsonic design Mach number and design lift coefficient.. The desired



chordwise loading function must also be specified on each planform. The
camber shape is computed directly which will achieve the desired 1ift, have.
zero pitching moment (fdf two planforms) and will have .minimum induced -drag.
This program may be used as=a preliminary design tool for constructing wind-
tunnel models to investigate the above-mentioned new aircraft configurations,
so long as the design is subcritical. Further, for configurations which are
subcritical, this program is relatively inexpensive to run compared to more
sophisticated transonic codes which use iterative techniques to achieve.op-

timal solutions.

However, there is concern that the vortex lattice theory could lead to
errors in design shape in the vicinity of a change in wing dihedral angle
(refs. 9 and 10), This has lead to the development of an advanced panel far-
field wake model (ref. 11) where the wing wakes are broken into flat panels,
and where the wake vortex strength is assumed to vary linearly on each wake
panel. This theory has been shown to be more accurate than a discrete vor-
tex wake model (ref. 11). This wake model has been extended to obtain the
bound circulation and spanload distributions for minimum induced drag for use
in the vortex lattice wing-design code of reference 8. Extensions of this
theory, as well as sample results from the modified design code, have been
given in reference 12. Design results to date (refs. 12 and 13) have shown
that the original code (ref. 8) and the modified code (ref. 12) gi#e identi-

cal results except where there is a change in wing dihedral,

In an attempt to determine the capabilities of both of these subcritical
design codes, two wind-tunnel models are currently being designed for a single
transport type wing fitted with winglets, The design point is M = 0,8, CL = 0.5,
and it is expected that there will be only a very limited region of slightly
supercritical flow. The wing planform for both models is the same as that
used in one of the sample results given in reference 8. The winglet planforms
for both models are identical; this planform has been chosen using the recom-
mendations of reference 4. The two computer programs give essentially identi-
cal camber shapes on the wing, but yield widely different shapes on the winglet,
Hence, a single wing model 4s to be built, using the results of the modified
cdde, while both winglet-moﬂgis:ére to be cohstructed aﬁd.tested for
'combérison. This report details the considera;ions used to design these two
models. In particular, the data required for using a numerically controlled

machine to cut the model surfaces is discussed.
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SYMBOLS

wing aspect ratio, defined as b?/S

chordwise pressure loading parameter

wing span, cm (in.), equal to 71.4S1 cm (28L146 in.) .
local chord, m (ft)

mean chord, m (ft), equal to 0.2136 m (0.7008 ft)
pressure coefficient

pressure difference coefficient

wing tip chord, cm (in.), equal to 8.113 cm (3.194 in.)
wing root bending moment coefficient

induced drag coefficient

lift coefficient

pitching moment coefficient about origin of body axis coordinate

.system shown in figure 1

Mach number

dynamic pressure, Pa (1b/£t2)

projected wing area, m? (ft2), equal to 0.30595 m? (3.293 ft2)
local semithickness, cm (in.)

streamwise body axis coordinate, cm (in.)

streamwise coordinate measured from local wing leading edge, cm (in.)
spanwise coordinate, cm (in.)

vertical coordinate, cm (in.)

coordinate normal to local wing chordplane, cm (in.)

angle of attack, radians (degrees)

nondimensional chordwise coordinate

nondimensional spanwise coordinate

dihedral angle, radians (degrees)




39.986
(15.743)

8.113
(3.194)
1.757

je——— 27,737 ———> (0.692)

(10.920)
-t 69.34 -
(27.299)
- 71.491 >
(28.146)

Planv1ew of wing-winglet model. Dimensions are glven in
em (in.); wing has 6° dihedral and w1ng1et has 77.5°

dihedral.

Figure 1.



MODEL WING—WINGLET DESCRIPTION

The current wind-tunnel wing-winglet models have been designed for
use on an existing fuselage model, which has been used in a series of
tests of previous wing-winglet models (ref. S) and high-aspect ratio wing
tests (ref. 7). The wing planform (fig. 1) was the same as that used in
the single planform example of reference 8; however, the winglet plan
view (fig. 2) has been altered to conform to recommended winglet-design
criteria given in reference 4. The wing has been-scaled so its projected
span equals the span of the configurations tested in reference 5, using
the same fuselage model. This wing planform is representative of current
subsonic jet transport wings. Model wing projected area was 0.30595 m2
(3.293 ft2), and mean chord equaled 0.2136 m (0.7008 ft). The design
point chosen was a Mach number of 0.8 and a 1ift coefficient of 0.5.
These were chosen as being representative of current jet transports.

Also it was felt desirable to attempt a model design at the highest values
of Mach number and 1ift coefficient which seemed advisable. It is

likely that for the model size chosen (b = 1.430 m), the maximum Mach
number achievable in the NASA-Langley 7 x 10 foot high-speed tunnel

where the model is to be tested will be no greater than M = 0.8 (ref. 14).
This design point was chosen such that once the wing thickness dis-
tribution was superimposed on the designed camber shape, the flow over

the wing and winglet would be evervwhere subcritical. Wing and winglet
leading edge sweeps were 38.19 and 535.28 degrees, respectively. The

wing had a trailing edge break at 0.388 times the total configuration
projected semispan and a constant 6 degrees of dihedral. The winglet
length was 0.143 times the projected span of the wing alone. The winglet
trailing edge was straight, with a leading edge break at 0.25 times the
winglet height. The lower 25 percent of the winglet was swept 61.6 degrees.
The upper 75 percent of the winglet had a leading edge sweep of 35.28
degrees which, when projected down to the wing tip, intersected the

tip at 0.65 times the wing tip chord. The winglet dihedral was 77.5
degrees (see fig. 2). These vaiues,‘asvweil as the eight percent maximum
thickness tvpe NACA 64A008 thickness distribution (ref. 15), all followed -

the recommendations of reference 4. A design using a constant chordwise
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Figure

8.1128
(3.194)

O.65ct =

5.2735
(2.07618)

2. Winglet plan view.
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Dimensions are given in cm (in.).



loading function {a = 1.0) like that used in reference 8 has been

chosen.
CAMBER SHURFACE DESIGN

Once the model planform, scale,‘and design point had been chosen, the
two inviscid design codes of references 8 and 12 were used to obtain the
camber shapes predicted by each which would lead to minimum induced drag.
In both codes, a vortex lattice near-field representation of 18 chordwise
vortices by 21 spanwise was chosen. This was close to the maximum number
of near-field singularities allowable in either code. The design camber
shape was insensitive to these values over the limited range of 18 x 21
to 16 x 25. The adopted lattice layout led to three camber lines on
the winglet: one below the leading edge break and two above the break.
The original design code was modified to use 96 discrete vortex unknowns,
rather than the usual 100, in the Trefftz plane to determine the optimum
span load. This was done to duplicate as nearly as possible the true wake
shape for the wing-winglet model, given the restriction of equally spaced
wake vortices (ref. 8). The modified code (ref. 12) used 50 wake panels
having a cosine spacing. Thirty-five panels were used on the wing and
15 on the winglet. It is believed that the calculations for the modified
code were more accurate, based upon results shown in references 11 and
12. The computed induced drag for the original code was 0.009034, while
- for the modified code using the advanced panel wake model CD = 0.008141.
This is inconsistent with results of reference 11, where the discrete
vortex model was seen to underpredict the induced drag; but is believed
to be due to inaccuracies in the discrete vortex wake shape. Further

study as to the reason for these CD values is required.

The ﬁecessary input data cards for both computer programs, as well
as the resultant outputs are shown in Appendix A. The different optimum
spanloads from these two programs are plotted in figure 3. They diffef
most significantly on the winglet:énd near the wing tip. EXamples of the
.computed optimum camber shapes are shown in figure 4. Again, the dif-
ferences im the two methods are confined to the region near the winglet

on the wing and on the winglet itself. Similar results have been
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-Z/c

RESULTS OF ORIGINAL DESIGN
© CODE (REF. 8)

a RESULTS OF MODIFIED DESIGN
CODE (REF. 12)

= 0.974

Figure 4. Camber shapes for wing-winglet model designed for minimum
induced drag at M = 0.8, CL = 0.5, a = 1.0.




presented previously in reference 12 for a similar wing-winglet config-

uration, having a different winglet planform.

Once these design results had been 6btained, and the NACA 64A008
thickness distribution chosen, the three-dimensional potential flow code
of reference 16 was utilized to check for any locally supercritical
regions on the designed wing-winglet. All of the design camber surface
Z/c values were rescaled by multiplying by the cosine of the local di-
hedral to obtain local airfoil cambers perpendicular to the plane of the
wing or winglet. Also, the local n values had to be recomputed in
terms of the fractional wing-winglet peripheral length. These input data
were in a simplified namelist format developed under contract for NASA/
Langley Research Center (LaRC) by the Computer Sciences Corporation. The result-
ant panel geometry for the modified code design is shown in figure 5,
and sample chordwise pressure plots are shown in figure 6. There was a
region of nearly constant ACp, over about the middle 70 percent of
the local chord, with the pressure difference falling to zero at the
trailing edge, and with a slight rise at the leading edge. The minimum
pressure coefficient computed on the configuration designed using the
original code (ref. 8) was -0.5675, while the minimum found on the shape
computed using the modified code (ref. 12) was -0.7461. These values
occurred near the winglet root. The value of C_ for sonic conditions
at M = 0.8 is -0.6910, so it is felt that there will not be any regions
of supercritical flow on the model designed using the original code
(ref. 8). The modified code model will have a small region of slightly
supercritical flow near the root of the winglet. It is also noted that

the chosen design point, C, = 0.5 and M = 0.8, is as high as possible

without appreciably violatgng the assumption of subcritical flow.

This summarizes the aerodynamic considerations undertaken for the
design of the current models. The more complete design process, such as
described in reference 17, was not undertaken, largely because these modglsv
must be tested to discover how useful the computer codes of references 8
and 12 are as design tcols. Theswing-winglet configuration chosen should
provide a -good test, while at the .same time yielding information about
which version of the design code is preferable. ‘More sophisticated analy-

sis programs modeling the flow over complete aircraft configurations,

10
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including the effects of bodies, thickness, shocks, and even viscous
effects, as described in references 18 and 19 would be expected to yield
more accurate performancé prédictions.. The recent aerodynamic optimi-
zation programs of references 20 and 21 should allow determination of

optimum configurations'iﬁcluﬁing the above nonideal effects:
DESIGN DETAILS

Several other basic model design specifications and criteria have
been developed relating to the construction of the model itself. Since
the wing cambers from both codes differed only in the region immediately
adjacent to the wing-winglet junction, it was decided to build only one
wing model, using the camber values from the modified design code (ref 12).
The wing and winglet models will be cut using numerically controlled ma-
chining from steel, since the test dynamic pressures will be in the vicin-
ity of q = 34,100 Pa (720 1b/ft2) at the design point (ref. 14). The wing
and all winglet models will be cut separately so all surface coordinates
will be measured perpendicular to the plane of the wing. or the winglets.
Four'separate pairs of winglets will be constructed. These winglets will
bolt to the model wing tip. Two pairs of winglets will be machined having
the camber shape computed using the original design code (ref. 8). One of
these winglet pairs will have static pressure ports at the 12.5 and 42.5
percent peripheral distance stations. Upper surface pressures will be
sensed on one winglet; lower surface pressure taps will be placed at the
same x/c values on the other winglet. The pressure tubing will join to
larger tubing in the wing itself in a cutout cavity in the wing near the
wing-winglet junction. The second winglet pair will have no pressure
instrumentation, but will be fitted with full span 0.2 ¢ trailing edge
flaps which bolt to the winglet. The flat deflection angles will be 0°,

— +2°, +4°, The remaining two pairs of wingiet models will be constructed
having the camber shape of the modified design code (ref. 12); one pair
will be. fitted with pressure taps, while the second pair will be fitted
with flaps, as described above. The wing model will have two chordwise
-Tows of static pressure taps,.at the 31 and 74 percent peripheral distance
locations. All'pressufe.tubing will be carried inside the fuselage to

three scannivalves. The region of the junction between wing and winglets

13



will be formed by handwork using templates. The wing root region will be
beveled to allow it to bolt to the fuselage strongback. Also, if feasible, .
the wing root. region will bergaged to allow measurement of the wing root

bending moment.
NUMERICAILY CONTROLLED MACHINE INPUT

Finally, 2 description is now given of the stéps necessary to prepare
an irput deck to prepare a tape for use on the numerically controlled
machine (type TX-23). A siall computef progtram was written to rescale the
camber shapes to be perpendicular to thé local ¢, by multiplying by cos ¢,
Then the t/c values were added to get upper and lower surface values, which
were then miltiplied by the local chord value in inches. This yielded a
sét of upper and lower surface coordinates, ifi inches, measured perpendicular
to the wing or winglet planes. Next; theése coordifiates were extrapolated
linearly to obtain coordinates at the wihg ro6t and tip, thée location of
the trailing edge break on the wing, the winglet root and tip; and the
location of the leading edge break on the winglet: These values were then
punchied on cafds ifi a 7F10.6 foriiat. THe aiffoil shapes were also plotted
using LaRC subroutine INFOPLT. The program listing afid output are shown in
Appendix B; along with the final decks to cut the wing and the wingiet.

Both decks shown were for the modified design code results (ref. 12). Also
included are the N/C machine input deck preparation instructions. Examples
of the wifig and winiglet dirfoil sections are shown i figure 7.

The NASA/L4RC model shop personiiel can supply sample data checks which
aid in building an input deck fof numérically contréiled machining of a
general wing. Categories I and II (see TX=23 Iiput, Appendix B) must be
largely defined bv the engineer, while items III, IV, and V are fairly
standard and any needed clanges in these cards can bé made by fhe personnel
in the model shop. Item II contains the bulk of the geometrical information,
beginning with (X, Y) pairs, in inches, for the leading edge and trailing
edge [Item (3), Link (1)]. “These are followed by the Y values, in inches,
at which the airfoil upper and -lower surface coordinates are specified
[Ttem (5), Link (1)]. The Items (8) and (9), Link (1), contain the percent

chord locations, followed'by‘the corresponding upper surface coordinates, in

14
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~—————— RESULTS OF ORIGINAL DESIGN
CODE (REF. 8)

— — — RESULTS OF MODIFIED DESIGN
CODE (REF. 12)

0.994

Figure 7. Comparison of wing-winglet model airfoil sections.
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inches, and lower surface coordinates, in inches, at each airfoil station.

A maximum of 21 airfoils may be specified, as has been done for the current
wing model (Appendix B}. A maximum of 30 coordinate triples may be specified
for each airfoil. Straight line curve fitting in the spanwise direction

an cubic curve fitting chordwise was used for the current models.

The detailed design work is currently being implemented under contract
by LTV, and the final design will be constructed in-house by the model
shop at NASA/LaRC.

CONCLUSIONS

The design process for construction of a wind-tunnel model of a sub-
sonic transport wing fitted with winglets has been described. The camber
shapes of the winglet models have been computed using two potential-flow
wing-design programs. The two codes give quite different results on
these winglets. As a result, these wind-tunnel models are to be used to
determine which program gives a design shape with better performance. Also,
the wind-tunnel test will provide information as to the utility of these
potential flow programs in the design process. Also documented were the
data preparation procedures necessary to obtain an input deck for numer-

ically controlled machining of the models.

16



APPENDIX A

INPUT DATA AND OUTPUT FOR WING-WINGLET
DESIGN USING CODES OF REFERENCES 8

AND 12
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APPENDIX B
DETAILS OF DATA PREPARATION FOR

NUMERICALLY CONTROLLED MACHINING
OF WING-WINGLET MODELS

PRECEBING PAGE BLANK NOT FiLMED
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s Esle s NeNeNaNaNe NaNaNeNe Ne o Ne e Ne NaNe e s X R Xs Xe Ro oo koo iao N Ro i NeNe e Ne

PROGPAM TX23Z (INPUT,OUTPUT,TAPES,TAPE6=0UTPUT,TAPE10)

PROGRAM WRITTEN RY J KUHLMAN FOR PREPARING AIRFOIL
COORDINATES, IN INCHES, FOR WING WITH WINGLET
MODEL 7O BE TESTED IN 7x10 FOOT TUNNEL,

DESIGNED USING TN N-8090 DESIGN CODE BY LAMAR OR
MODIFIED VERSION OF THIS CODFf USING TREFFTZ

PLANE WAKE MODEL OF CR=3154 BY KUHLMAN,

NAMELTIST DATA INPUT INCLUDES CAMBERS (2/C) FROM
DESIGN CODES AT 21 SPAN STATIONS (PCTY HEREIN)

AND 30 X/C STATIONS (PCTX HEREIN), AS WELL

AS CHORD VALUES FOR WING. IN INCHES, THFSE DATA

SETS ARE STORRED ON PERMANENT FILES ZOCJK AND ZCCOR,

TOC ARRAY IS SEMI-THICKNESS/C FOR NACA 64Ap08
BASIC THICKNESS FORM,

SINCH IS DISTANCE IN PLANE OF WING OR WINGLET
MEASURED FROM ROOT,

LINEAR INTERPOLATION OR EXTRAPOLATION IN SPAN
OIRECTION USINE IUNI PERFORMED TO GENERATE 2S AT ROOT,
TE BREAK, JCT OF WING AND WINGLET, LE BREAK ON
WINGLETs AND WINGLET TIP,

THE Z/C TABLE IS SCALED BY THE LOCAL CHORD VALUE
TIMES COSINE OF THE LOCAL DIHEDRAL ANGLE, SINCF
WING AND WINGLET ARE TO RE MACHINED SEPARATELY,

THE YOB,CORD VALUES ARE THE INTERPOLATION\STATIONS.
PCTXsYUPeYLOs ARE WRPITTEN ON TAPE]O WHICH MAY

THEN RE DISPOSED YO THE KEYPUNCH, TO ORTAIN
PUNCHED INPUT CARDS FORMATTED FOR USE BY THE TX23
NUMERICAL CONTROL MACHINE,

INFOPLT PLOTS 2UP AND ZLO (UPPER AND LOWER SUP-
FACE AIRFOIL COORDINATES) OVER CHORDS, VS PCTX,

DIMENSION CANPEP(30|?1)QPCTY(ZI)CYOB(B)OCHOPD(ZI)
DIMENSION PCTX(30)4+CORD(S) -

P
P 83T 0 TR ST



DIMENSTION ZTERP (30c6) «PCTR(18)9PCTT(3)
DIMENSION TOC(30)

DIMENSION CA%(?I)92UP(30)oZLO(30)o7UPC(30)oZLOC(30)
NAMELIST/DATA/CAMBRER CHORD
READ (S,DATA)

IF(EOF (S5)) 10,20

WRITE(6011)

FORMAT(/10X:13WNO DATA FOUND)
STOP

CONTINUE

REWIND 10

CALL PSEUDO

CAMBER TABLES ®ysST BE INCREASING INDICES AS MOVE AFT AND AS MQVE
OUTBOARD IN SPANWISE DIRECTION
T0C(1)=0,0

TOC(2)=1.353

T0C(3)=1,863

T0C(4)=2,245

T0C(S)=2.559

T0C(6)=2.830

TOC(T)=3.047

T0C(8)=3.233

T0C{91=3.414

T0C(10)=3.556

T0C(11)1=3,.681

T0C(12)=3.781

T0C(13)=3,866

T0C(14)=3,929

T0C(15)=3,972

T0C(16)=3,990

T0C(17)=3,998

T0C(18)=3.972

Y0C(19)=3,921}

T0C(20)=3,757

Y0C(21)=3,.524

70C(22)1=3.234

Y0C(23)=2,897

TOC(24)=2,52)

T0C(25)32,117

TOC(26)=]1,69R

TOC(27)=1,278

T0C(28)=0,858R
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T0C(29)=0.438
70C(30)=0.018
RAD=4 ,#ATAN(1,) /180,
ANG1=6,%RAD
ANG2=77,5#RAD
WRITE (6+12) ANG],ANG2

12 FORMAT (/20X,3F12,5/)
PCTY(11=0,0278
PCTY(2)=0,0832
PCTY(3)=0,1386
PCTY(4)=0,1960
PCTY(5)=0,2494
PCTY(6)=0,3049
PCTY(7)=0,3603
PCTY(8)=0,4019
PCTY(9)=0,4435
PCYY(10)=0,4990
PCTY(111)=0,5544
PCTY(12)=0.6098
PCTY(13)=0,6652
PCTY(14)=0,7206
PCTY(15)=0,7760
PCTY(16)=0,8314
PCTY(17)=0,8A68
PCTY(18)=0.9422
PCTY(19)=0,9737
PCTY(20)=0,9827
PCTY(21)=0,9940
YM=28,1459
YOP(1)=0,
YOB(2)=10,9197/YM
YOB(3)=27,2992/YM
YOR(4)=27,5109/ym
YOB(5)=1,0
CORD(1)=15,7426¢
CORD(2)=9,0633
CORD(3)=3,194
CORD(4)=1,73
CORD(5)=0,6916
00 1 I=1,19

1 PCTX(1)=0,0254FLOAT (I-1)2]00,
00 2 1=20,30
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17

22

120

129

R33
130

PCTX{1)=0,058FLOAT(I)=0,50
PCTX(1)=PCTX(I)2100,

ANG=ANG1

DO 30 I=1,21

1IF(l.GE.19) ANG=ANG?

DO 22 J=1,30

CAMBER (JeI) = CANBEP(Jvl)’COS(ANG)“CHORD(I)
THK=CHORD (1)®#TO0C(J) /100,

IF(J.EQ.1) GO TO 77

IF(THK.LT.OOOI) THK:0.0I

CONTINUE

ASK HOW THIN THE TRAILING EDGE CAN RE

ZUP (JY=CAMBER (Jo 1) ¢ THK
ZLO(J)=ZUP (J) =2 ,8#THK

ZUPC(tJY=Z2UP (J)/CHORD (1) +0,5
ZLOC(J)=ZLO(J)Y/CHORD (])+0,.5

CONTINUE

XI=FLOAT(I)

SINCH=28,1459#PCTY (1)/COS(ANG])
1IF(1.GE.19) SINCH=130,043125#PCTY(1)=-126,131008
WRITE(104120) XTeSINCH

FORMAT (TF10,.6)

WRITE(104120) (PCTX(L)sL=1,30})
WRITE(104120) (ZUP(L)sL=1,30)
WRITE(104120) (ZLO(L)sL=1,30)

WRITE (64129)

FORMAT (1H1)

WRITE (6+130) XI,SINCH

WRITE (6+833) CHFORD(I),PCTY(I)

FORMAT (20X ¢ 6HCHORD=,F10,6,6HY/B/2=,F10,6/)
FORMAT (20X e 2HI = oFB,243XeBHS(INCH)=,F10.,6/)
CALL INFOPLT(04309PCTX91eZUPCol90s9lee0orlee0e003
13HX/Cs12¢12H7Z COS(PHII/Ce0)

CALL INFOPLT(0¢30ePCTX919ZLO0Co190s91e9000lee0es003,
13HX/Cy12012H7 COS(PHI)/CH0)

TRET=0,

xL=5,5

YL=8,

HT=0,3

CALL NOTATE(XLoYLqHstHCHORD=oTHET06)
YL=7.

CALL NOTATE (XL oYLoHT6HY/B/2=9 THET,6)
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197

"

135

140
30

14

31

xL=8,

YL=8,

CALL NUMBER (XLsYLoHT4CHORD (1) +THET,3)
YL=T,

CALL NUMBER (XL oYL eHT;PCTY(I)9THET3)
CALL INFOPLT(1,0)

WRITE (64135)

FORMAT (/24X s 1MT 46X 94HPCTX 36X 9 THZUP (IN) »4X s THZLO (IN) /)
WRITE(6+140) (LsPCTX(L)+ZUP(L)¢ZLO(L)sL=1,30)
FORMAT (21X91533F11.6)

CONTINUE

IPT==]

IORDER=]

DO 4 J=ly3

DO 3 1=1,30

DO 14 L=1,18

PCTW(L)=PCTY (L)

CAM(L)=CAMBER(I,L)

x0=YO0RB (J)

IPT==1 N

CALL IUNI(180le'pCTw’1OCAM’IORDEROXO’ZOOIPT'IERR’
WRITE(6+100) 1FRR

ZTERP (14J) =20

CONTINUE

CONTINUE

00 5 1=1,3

WRITE (64101) YOR(I)

WRITE(6+1)1) (PCYX(U)+ZTERP (Jel)ed=1,430)
CONTINUE

DO 6 12143 )

WRITE(104110) (ZTERP (Jel)oeJ=1+30)
CONTINUE

DO 8 U=3,5

Ji=zJel

DO 7 1=1,30

DO 31 L=1,3

LP=18eL

PCTT(L)=PCTY (LP)

CAM(L)=CAMBER(I,LP)

X0=YOB (J)

IPT==1

IORDER=1



967

908

S01

920
909

97T

918

CALL TUNI(1B,3,PCTT,1,CAM, IOPDEPQXO’ZOoIPToIEPR)
WRITE(6+100) IERR

Z2TERP (14J1)=70

CONTINUE

CONTINUE

DO 9 J=z3,5

Jl=Jel

WRITE(6+101) YOB(J)

WRITE(65111) (PCTX(T1)42TERP(I19J1)9131930)
CONTINUE

ADD SCALING CODING HERE TO COMPUTE ZUP AND ZLO INTERP
D0 909 J=1,3

0O 908 1=1,30

THK=CORD (J) #TOC (1) /100,

1IF(I1.EQ.,1) GO TO 967

IF‘THK.LT.0.0I, THK=0,01

CONTINUE

ZUP(I)=2TERP (1 4J) ¢THK
ZLO(I)=Z2UP(1)=2,8THK

CONTINUE

WRITE(104120) (PCTX{L)eL=1430)
WRITE(10,120) (ZUP(L)sL=1,30)

WRITE(104120) (ZLO(L)+L=1430)

WRITE(6+129)

WRITE (6+920)

WRITE (6+833) CORD(J),YOB(J)

FORMAT (/20X e 6HY/B/2=4F15,5/)

WRITE (6+135)

WRITE (69140) (LoPCTX(L)+ZUP(L)eZLO(L) oL =1,30)
FORMAT (/25X 42SHINTERP 2S ON WING (INCH) /)
CONTINUE

DO 919 J=3,5

JlzJe}

DO 91a I=]1,30

THK=CORD (J)#TO0C(1)/100,

IF(1.FQ.1) GO Y0 977

!F(THK.LT.O nOl) THK=0.01

CONTINUE

ZUP(IVY=ZTERP (1,4J1) ¢ THK
ZLO(1)=ZUP (1) «2,.#THK

CONTINUE

WRITE(10+120) (PCTX(L)oL=1430)

ORIGINAL PAGE |s
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WRITE (104120) (ZUP(L)sL=1,30)

WRITE(10.120) (ZLO(L)+L=1,30)

WRITE (6+129)

WRITE (6+921)

WRITE (6+833) CORD(J),YOB(J)

WRITE(6+135)

WRITE(69140) (LoPCTX(L)»ZUP(L)»2LO(L)sL=1,30)
921 FORMAT (/25X 428HINTERP 7S ON WINGLET (INCH) /)
919 CONTINUE

END FILE 10

REWIND 10
100 FORMAT (20X,42110)
101 FORMAT (/TH Y/B/2=4F15,5//26X+3HX0C+10Xs8HINTERP Z//)
111 FORMAT (20Xx,2F15,5)
110 FORMAT (10F7,5)

END

14



1=

CHORD=

i

OO ~NPWNPWN -

1.00 S{INCH) =2 « 786766

15,264600Y/8/2= » 027800
PCTX ZUP (IN) ZLO(IN)
0,000000 «85123130 .851330
2.,500000 1,056410 »643350
5,000000 1.132631 «563872
7500000 1.187220 .501839
10,000000 1.227910 446668
12.500000 1.259126 2395150
15,000000 1,280283 350058
17.500000 1.295299 «308289
20,000000 1,308178 «265911
22.,500000  1.313844 228226
25.000000 1,315845 «192065
27.,500000 1.,313112 .158803
30,000000 1.307265 «127006
32.500000 1.297313 .097821
35.000000 1,283640 2071020
37.500000 1.,265551 «047436
40.,000000 1,245394 . 0248137
42.500000 1.2195%7 «006937
‘5.000000 10189‘57 '0007593
$0.000000 1,118607 -,028375
55.,000000 1.035852 -,029997
60.000000 0943213 -,0646101
65,000000 842337 -,0642094
70.,000000 o« 734507 -.035134
75.000000 0621346 -,024958
80,000000 «504767 -,013619
85.,000000 «386381 -,0037€2
90.000000 « 266029 . 004088
95,000000 01416446 007728
100,000000 «N10000 -,010000

Output of Computer Program for Rescaling of Wing-Winglet Geometry
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I=

CHORD=

VONOWUNPLWN

2,00 S(INCH)= 2,354638

14,309800Y/B/2=. ,083200
PCTX ZUP (IN) ZLO(IN)
0.000000 564536 .564536
2.500000 . 764623 «377400
5.000000 .843919 310736
7.500000 «903030 260520
10,000000 949259 .216884
12.,500000 986706 c176772
15,000000 1,014749 0142710
17,500000 1.037020 «111748
20.000000 1,057253 080180
22.,500000 1.070669 + 052956
25.,000000 1.080571 .027083
27.500000 1.085937 .003830
30.000000 1,0R8273 -,018161
32,500000 1,086636 -,037828
35,000000 1,081373 -,055397
37.,500000 1,071824 -,070098
60,000000 1.060180 -,08403]
42.,500000 1.043046 -,093725
45,000000 1.021743 -.10043)
50,000000 + 968609 -e106629
55,000000 .903546 -.105009
60.,000000 «82R40N2 -, 097156
65,000000 .T44680 -, 084430
70,000000 653542 -, 067958
75.,000000 556460 -, 049417
80,000000 455181 -,030780
85,000000 «3511085 -,014653
90,000000 263085 -,001571
95,000000 0131297 . 005943
100,000000 «010000 -.,010000



1= 3000 S(IHCF)= 3.9?2%10

CHORNS= 13.358900Y/R/7= . 138600

1 PCTx ZUP (T1%) 72L0(IN)
1 N.N00000 Jul3664 03664
? 2.,500000 .633925 212514
3 5,000000 7114647 .213802
4 T,e0nOny JTT0NEG 170384
o 10000000 JR1F5T] .13301¢
£ 12.500000 JHRuFNZ L(SRBESE
7 1-.00000C RRGZ20T7 L0T0298
K 17.500000 JHFLTY X T-1-N4
g 20.n0000CG 9302¢1 J01E2E]

10 PP.E0ODNOON JoanFr? -, 0Na0E5

11 PELNNCGKGH L YSFNTY -,NP5152

17 FT.0000C0 CIRFRNEFL -, 043909

13 ap.nnonnt eST11E7 - 615817

14 22 ,&000006 LCT24491 -, 0770186

18 2wEB,000M000 J9T0377 -.090620

16 27.,8000C0 L9k61¢7 -.101%k186

17 anp,pnn000 W O8H0O7Y -,111960

1TH sp,5n0000 LT -.1184z21

1@ 4R ,0R0000 ,G2-207 -, 1721E¢L

7 ( S, r0nn0L JmCany -,123167°

z1 REe  rORNOE - NGk -.11T1ES

27 an,nnnhCl L75=110 -.109750

21 kEL0OPACE JEF3TNG e, NG0137

24 T0,000000 L ~nje7e - (71630
bl 7-.,0n0000 " .51a2sE -,0812246

D¢ U, nnenQl Jul?lF7 -, (21399

27 £E.00NNGH L7607 -, 1aahl

ok an nnnaGe LPe=?72 - GCY9ks

o ag pontty 21727770 LJNNES 3L

6 Jun.aneann Ll - I 10Cu0
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I=

CHORD=

VO~ NS WN -

OTDQOWOUNHOOQQOUI&‘QNHO

30°

4,00

12.402000Y/8/2=

PCTX

0,000000
2.500000
$,000000
7.500000
10,000000
12.500000
15,000000
17,500000
20.000000
22.500000
25.000000
27.500000
30,000000
32.500000
35.000000
37.500000
40,000000
42,500000
45,000000
50.000000
55,000000
60.000000
65.000000
70.000000
75.000000
80,000000
85.000000
190,000000

-1 000000

100,000000

S{INCH) =

5.490381

«.19400

ZUP(IN)

« 368965
.54812)
. 622578
+679109
« 726820
e 762431
« 791767
.A1586695
«R3R346
«RS46T4
«A67846
«BT68R0
«A083378
.886220
.8RS804
+3815587
«875374
+R64309
R49504
.810377
« 760360
«701026
«633640
«559148
078834
« 394095
306063
0214376
«116554
010000

n

ZLO(IN)

0 368965
.212523
.160480
« 122550
.09008S
060478
, 035989
.N14082
-, 008462
'0027357
-,045189
-.060859
-,075545
-,088330
-,089411
-,108123
-,116290
-,120906
e 123060
-.121509
-.113733
.l 01135
-,084932
-,066141
-|°a6267
-.027077
-,0109%2
«001557
«007913
-,010000

WIGINAL PAGE 15
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I=

CHORD= 11.,448100Y/B/2=

1

5,00

D@~ UIS WN

PCTX

0.000000
2,500000
5.,000000
7.500000
10,000000
12.500000
15.,000000
17.500000
20,000000
22.500000
25.,000000
27.500000
30.,000000
32.500000
35,000000
37.500000
40,000000
42,500000
45,000000
50,000000
§5.000000
60,000000
65.000000
70,000000
75.000000
80,000000
85,000000
90,000000
95,000000
100,000000

[

S{INCH)=

7.,058253

o 24940

ZUP(IN)

0316432
483867
«554648
+609044
652741
+689084
717696
« 741517
763530
« 779909
« 793310
802921
«809947
«813632
«814255
.811283
«806470
«797096
. 784215
. 749500
+ 704509
«650687
«589195
520913
466955
«368651
.286967
n201567
«110036
+010000

0

ZLO(IN)

«316432
<174082
128091
. 005024
.066827
041122
.020048
.001283
-,018147
'.03‘280
-, 049499
-, 062784
-,075220
-, 085659
-, 095183
«,102275
-,108920
-,112341
'01135‘5
'0110710
-,1023%3
-, 089776
-,074108
-,056300
-,037758
‘0020126
-, 005647
,005147
.009750
'0010000
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I=

CHORD= 10,494200Y/B/2%

—

b b ot ot el e bl ot
O'DNPWNEWN»O O MO ULEE N

EANTADIND.N I N
UY 24 (DN st D

LNV
O © ~ o~

30

6,00

PCTX

04000000

2.500000

5.000000

7.500000
16:000000
12.500000
15.000000
17,500000
2040006000
22.500000
25.,000000
27:506000
36.000040
3z, 500000
35,000000
37 500000
46:000000
42,500000
45,060000
506.000000
55,000000
60,000000
65 000000
70.000000
75 000000
80.,000000
85.000000
90 000000
95,000000
100,000000

S(INCH)=

8.628955

230460

ZUP (IN)

+278829
«4364163
+500886
:552476

594067
.628757
+656257
«679282
« 700565
« 716602
+729836
739527
J746782
+750910
$752167
+750069
2746221
.738131
+ 726767
.695652
«654876
i605762
;549368
.4864098
+418159
<345864
.269588
+189844
1013972
«010000

0

ZLO(IN)

.278829
«150190
.109872
081287
« 056974
.034785
.016740
000727
.015979
-.029745
.042767
.0‘6045
.064630
.073726
.081692
.087368
.092895
.095528
.096188
.092883
.086755
.073003
’oQSBSQG
.002620
.026165
.010819
.001326
.009764
0120t3
<;010000



1=

CHORD=

VO~NOUN P WN -

NN NN N NN N N e st bl 0f b bl ol ot Gl Pt
OO NN WN-=OODD~NOONP WO

30

7.00 S(INCH)= 10,196827

9.540270Y/8B/2= «360300
PCTX ZUP (IN) ZLO(IN)
0.000000 262052 262052
2.500000 605002 0146842
5.,000000 467384 «111914
7.500000 «515886 < 087528
10,000000 555088 . 066817
12,500000 « 587837 .047858
15,000000 613931 0032547
17.500000 «635856 018982
20,000000 +656093 « 004683
22,500000 «671458 «,007046
25,000000 « 684178 -,018177
27.500000 «693585 -,027851
30,000000 « 700687 -, 036967
32,500000 « 704857 -,044818
35,000000 « 706329 -,051550
37.500000 « 704663 -, 056650
42,500000 »694038 - 063841
45,000000 «683692 -, 064456
S0,000000 «655123 -,061733
55,000000 «617434 -,054964
60,000000 «571826 -,045238
65,000000 «519262 -,033501
70.,000000 460469  =,020551
75.,000000 « 396358 -, 007577
80,000000 «328029 « 004041
85,000000 « 256228 «012379
90,000000 180691 .016980
95,000000 .095089 .015516
100,000000 »010000 -,010000
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I=
CHORD=

-

bl G o e Bl Pt Gl pt Gunt st .
OO NOVMPWNEODD OB NS WN

VLV
N -

NN NN NN
O®IOU S W

30

1

00 S(INCH)= 11,374146

8.922740Y/B/2=

PCTX

0,000000

2,500000

5.,000000

7.500000
10,000000
12,500000
15,000000
17,500000
20,000000
22.500000
25,000000
27.,500000
30,000000
32.500000

35,000000

37.500000
40,000000
42.,500000
45,000000
50.,00000.0
55,000000
60,000000
65,000000
70,000000
75,000000
80,000000
85,000000
90.000000
95.,000000
00,000000

«401900
ZUP (IN) ZLO(IN)
«253355 «25335S
+« 388587 «147138
448461 «116000
«495273 « 094642
533250 « 076584
«565066 «060039
«590561 + 046806
«612069 «035124
631907 «022663
«647100 «012515
«659732 2002840
0669183 -, 005554
«676396 -o013510
«680785 -,020364
«682569 ~,026254
«681338 -+030696
06TB&K0 -,035002
0671815 '0037007
0662227 -, 037494
«635443 =-,035011
 «599810 -,029064
«556449 -+020673
2506255 -.010729
«449901 «000016
388224 010435
0322249 019233
« 252601 « 0245136
0179044 « 025930
«099073  ,020909
«010000 -.010000



I= 9,00 ' S(INCH)® 12.551465

CHORD=

1

OO~ NS W N

8,502760Y/B/2= - 443500
PCTX ZUP (IN) ZLO(IN)
0,000000 2193940 «193940
2,500000 0323953 . 093868
5.,000000 «382153 . 065340
7.500000 427888 0046114
10,000000 1865175 .,030004
12.500000 08496577 015321
15,000000 «521960 ,003802
17.,500000 «543554 -,006234
20,000000 .563570 -, 016999
22.,500000 «579172 -, 025544
25,000000 «592351 -,033622
27,500000 0602517 -e 040462
30,000000 610569 -, 066864
32,500000 «615952 -,052195
35,000000 .618873 -, 056586
37.,500000 618943 -, 059577
40,000000 617465 -, 062415
42,500000 612420 -,063039
45,000000 .604592 -,062195
50,000000 «581749 «,057149
55.,000000 550553 -,048722
60,000000 «512063 -,037895
65,000000 467116 -,025534
70.000000 ,416332 -,012377
75.000000 » 360470 ,000463
80,000000 300453 «011699
85.,000000 «236758 .019428
90.000000 4168994 .023087
95,000000 « 094360 .016876
100,000000 «010000 -,010000
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I= 10,00
CHORD= 7,943940Y/8/2=

1 PCTX

1 6.000000
2 24 500000
3 5;000000
& 7,500000
) 10 000000
6 12,500000
T 1S, 000000
8 17.500000
9 20,000000
10 22,500000
11 25:000000
12 27.5060000
13 30:000000
1‘ 32 ‘00000
15 35 000000
16 37,.,500000
17 404000000
18 42:500000
19 45 000000
20 50,000000
21 55,000000
22 60:000000
23 655000000
24 7o.oododo
25 75:000000
26 B0:000000
27 85,000000
28 90,000000
29 95,000000
30 100,000000

S(INCH)® 14,122167

0499000
ZUP(IN) ZLO(IN)
«15112] J151121]
«273935 <058972
«329651 033660
<3T73674 :016991
409726 003156
,460219 -;009408
i465051 -:019053
«4B86319 -;027337
;506085  «,036327
521704 -.063269
.535038 $049795
,54:540 k055181
+554051 -.060175
«560051 .066184

«563737  <,067330
+564745  -,069182
+564291 «;070906
+56049) «.070576
;554075 -,068889
:534483  -,062624
507018 =,052871
i472657 -.061157
;432167  =,028105

s386102  <;01443)
.335140 -.001206
.28010% .010329

921383 .018336
«158563 . 022245
;088912 2019323
.010000 -,010000



I= 11,00 SC(INCH)= 15,690039
CHORD= T7.,385130Y/8/2= «554400

) PCTX ZUP (IN) ZLO (IN)
] 0,000000 «121660 0121660
2 2.,500000 237017 «037176
3 5.000000 289993 »014823
4 7.500000 0332045 000452
S 10,000000 + 366599 -.011372
6 12.500000 »395911 -,022087
7 15.,000000 «419918 -,030132
8 17.,500000 440575 -,036948
9 20.,000000 459801 «,044456
10 22.500000 475136 -,050094
11 25,000000 488318 ~,055376
12 27.,500000 «498838 -,059626
13 30,000000 «507480 -,063538
14 32.500000 «513762 -, 066561
15 35,000000 «517868 -,068807
16 37.500000 «519459 -,069874
17 40,000000 519667 -,070848
18 42.500000 «516739 -.069936
19 45,000000 «511355 -,067786
20 50.000000 «494228 -,060691
21 55,000000 469677 -,050827
- 22 60.,000000 638607 ~-,039064
23 65,000000 «401718 -,026176
24 70,000000 359520 -,012838
25 75,000000 «312626 -,000061
26 80,000000 261790 010991
27 85,000000 «207340 «018576
28 90.,000000 «148875 « 022146
29 95,000000 «083752 »019059
30 100,000000 010000 -,010000
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1= 12,00

CHORD=

6,826300Y/B/2=

PCTX

0,000000

2,500000

5,000000

7.500000
10,000000
12,500000
15,000000
17,500000
20,000000
22.500000
25.000000
27.500000
30.000000
32,500000
35,000000
37.500000
40,000000
42,500000
45,000000
50,000000
55.000000
60,000000
65,000000
70.000000
75,000000
80,000000
85.000000
90,000000
95,000000

30 100,000000

S(INCH)=

17,257910

«60980

ZUP (IN)

«097412
«205119
+25%160
« 295052
«327926
« 355883
.378889
«398763
417277
0432159
«445018
455388
463994
470391
«4T4750
«676758
«477663
«675243
«470729
«455746
«433801
«405726
372165
« 333583
290538
e 243717
«193396
«1329186
+ 078542
+010000

0

ZLO(IN)

«097412

020399

«000812
-.011649
-.021644
'0030‘86
-,037106
-,042626
-,048823
-,053327
-,057534
-.060817
-,063815
-, 066020
-,067532
-, 067981
-,068368
-, 067038
-,064590
-0057182
‘.047316
-,035799
-,023351
-,010599

001512

«011896

.018916

« 022046

«018743
'0010000



I= 13,00 S(INCH)= 18,825782
CHORD= 6,267480Y/B/2= «665200

1 PCTX ZUP (IN) ZLO (IN)
1 0.,000000 » 076455 « 076455
2 2,500000 176343 006745
3 5.000000 223281 -,010245
4 7.500000 0260851 -,020559
5 10,000000 0291892 -,028877
6 12,500000 0318349 -,036390
7 15,000000 340217 -,041723
8 17.500000 «359174. =,046081
9 20.,000000 «376845 -,051098
10 22.,500000 391149 -,054594
11 25,000000 +403563 ~-,057849
12 27,500000 «413662 -,060284
13 30,000000 «422115 -,062486
14 32,500000 428513 -.063986
15 35,000000 «633013 -,064875
16 37,500000 435331 -,064814
17 40,000000 0836427 - -,064721
18 42,500000 434814 -,063075
19 45,000000 431070 -, 060426
20 50.000000 «418044 -,052895
21 55.,000000 -« 398530 -,0643202
22 60,000000 «373291 -,032090
23 65,000000 347916 -,020222
24 70,000000 «307826 -,008180
25 75,000000 « 268525 003160
26 80,000000 «225635 .012792
27 8S,000000 0179383 019186
28 90,000000 «12939¢2 .021842
29 95,000000 073232 018329
30 100.,000000 010000 -.,010000

ORIGINAL PAGE 13
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I= 14,00
CHORD= S5,T08670Y/B/2=

1 PCTX
1 0.000000
2 2.500000
3 5.,000000
4 7.500000
S 10.,000000
6 12.500000
7 15,000000
8 17,500000
9 20,000000
10 22.,500000
11 25,000000
12 27.500000
13 30,000000
14 32,500000
15 35,000000
16 37.,500000
17 40,000000
18 42,500000
19 45,000000
20 50,000000
21 SS,000000
22 60,000000
23 65,000000
24 170,000000
25 75.000000
26 80,000000
27 85,000000
28 90,000000
29 95,000000
30 100,000000

SCINCH)= 20,393654"

0720600
ZUP (IN) ZLO(IN)
« 055906 « 055906
147816 -,006660
191494 -,021211
226594 -.,029725
2255672 -.036408
.»280511  =-,042599
«301132 -,046754
«319070 -.050052
«335807 -,05398]
0349446 -,056555
«3613137 -.,058935
371096 -,060594
«379331 -,062064
«385672 -,062916
« 390262 -,063235
» 392843 -,062708
0394291 -.062174
0393252 -,060245
+390251 -,057423
379145 -.049804
« 362050 -,040297
«339659 -,029577
«312506 -.018255
«2800968 -.006863
«245498 «003793
206653 .012786
«164613 .018700
119021 »021060
«(67574 ° ,017566
010000 -,010000



I= 15,00
CHORD= 5,149850v/B/2=

i PCTX

1 0.000000
2 2.,500000
3 5.000000
4 7500000
5 10,000000
6 12.500000
7 15,000000
8 17.500000
9 20.000000
10 22,500000
11 25,000000
12 27.500000
13 30.000000
14 32,500000
15 35,000000
16 37.500000
17 40.000000
18 42,500000
19 45,000000
20 50,000000
21 655.,000000
22 60,000000
23 65,000000
264 7T0,000000
25 75.000000
26 80,000000
27 85,000000
28 90,000000
29 95.,000000
30 100,000000

S(INCH)= 21.961526

776000
ZUP{IN) ZLO(IN)
«038585 . 038585
0122350 ~,017005
«162600 -,029283
«195071 -,036158
«222039 -,041531
«245126 -o,046356
«264372 -,049460
«281169 -,051821
296853 -, 054779
309715 -,056543
«330288 -,059144
338205 -,059982
« 344391 -,060285
+3489077 -,060127
«351730 -,059228
«353640 -,058342
352886 -,056218
350544 -,053307
«341195 -, 045765
«326364 -,036598
306673 -,026419
282601 -,015781
+254485 -,005170
222723 « 004679
.187812 012923
0149891 018261
108620 « 020249
«061R48 «016735
010000 -,010000
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I= 16,00

CHORD= 4,59]1040Y/B/2=

1 PCTX

1 0.000000
2 2.500000
3 S5.,000000
4 7.500000
5 10,000000
6 12,500000
7 15,000000
8 17.,500000
9 20,000000
10 22.500000
11 25,000000
12 27.500000
13 30.000000
14 32,500000
15 35.000000
16 37.500000
17 40,000000
18 42,500000
19 45,000000
20 50,000000
21 55,000000
22 60.000000
23 65,000000
26 70.000000
25 75,000000
26 80,000000
27 85.,000000
28 90,000000
29 95,000000
30 100,000000

S(INCH)= 23,529398

«831400
ZUP (IN) ZLOC(IN)
« 023149 , 023149
« 098591 -, 025642
« 135238 -.,035824
164914 -.0412264
+ 189626 -.045343
.210831 -,069022
.228580 -.051198
0264123 -,052733
258650 -,054826
«270638 -,055877
2281176 -,056816
289960 -,057215
0297479 -,057500
«303436 -,057328
¢307949 -.056763
«310809 -,055556
312722 -,054377
«312599 -,052114
310862 -,049168
0303176 -,061795
«290527 -,033050
273467 -.,023481
2252420 -.013585
0227681 -,003800
0199597 .005213
168605 ,012694
«13481) 017464
«097901 .019118
«055893 015676



1= 17.00
CHORD= 4,032220Y/8/2=

1 PCTX

1  0,000000
2 2,500000
3 5,000000
6 T7.500000
5 10.,000000
6 12.500000
7 15,000000
8 17.500000
9 20.000000
10 22.500000
11 25.000000
12 27.500000
13 30,000000
14 32.500000
15 35,000000
16 37.500000
17 40,000000
18 42,500000
19 45,000000
20 50,000000
21 55.000000
22 60,000000
23 65,000000
26 70,000000
25 75.000000
26 80.000000
27 85,000000
28 90,000000
29 95.,000000
30 100,000000

S{INCH)= 25,097270

«886800

ZUP {IN) ZLO(IN)
2013899 0136899
2080797 -,028315
«113618 -,036622
«140291 -,040756
162559 -,043811
«181707 -, 046517
«197796 -, 047927
211927 -,048797
0225143 =,050177
236108 -,050664
2245780 -.,051072
«253891 -,051026
«260871 «.050900
0266460 -,050392
«270758 -,069562
273584 -,048188
¢ 275555 -,0646861
0275715 -, 0448605
«2T74434 -,041772
«268101 -,034880
257307 -,026884
02‘2535 ‘0018269
v 224153 -, 009474
202422 -,000883
e177648 «006923
0150216 .013282
120218 .017155
« 087383 .018190
« 049940 «014618
«010000 -,010000
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I= 18,00
CHORD= 3,473410Y/B/2=
1 PCTX
1  0,000000
2 2.500000
3 5,000000
4 7,500000
S 10,000000
6 12.,500000
T 15,000000
8 17.500000
9 20.000000
10 22,500000
11 25,000000
12 27.500000
13 30,000000
14 32,500000
15 35,000000
16 37,500000
17 40,000000
18 42,500000
19 45,000000
20 50,000000
21 55,000000
22 60,000000
23 65.,000000
24 70,000000
25 75,000000
26 80,000000
27 85,000000
28 90,000000
29 95,000000
30

100,000000

S(INCH)®s 26,66514]

0942200
ZUP (IN) ZLO(IN)
«022580 «022580
«080541 -.,013450
01091‘7 '0020273
0132434 -,023522
151886 -,025883
.168607 -,027988
+182650 =-,029019
0194957 -,029633
206422 -,030743
215884 -.031145
0224166 -,031546
231032 -.031627
«236852 ~-,031712
«241400 -.031540
« 244765 -,031162
0246793 -,03038S
0248022 -,029712
0247631 -,028297
« 2459048 -.026437
0239205 -,021787
«228506 =-,016300
«214335 ~+010325
«197082 -,004168
«177042 «001912
154548 007484
«129694 «012037
0103511 «014731
«074902 «015269
042669 0012242
0020000 -.010000



-

$= 19,00 S(INCH)= 491893
CHORDE 2.661800Y/B/2=  ,973700

1 PCTX 7UP (IN) ZLO (IN)
1 0.,000000 =,031850 =-.031850
2 2.500000 ,014890 =,051726
3 5,000000 ,060762  =,050964
4 7.500000 ,062146  =,048389
5 10,000000 . 079614  -,046381
6 12.500000 094184  =,045154
7 15,000000 ,106296 =,043726
g 17.500000 L116772  =.042408
9 20,000000 1126269  -,041822
10 22.500000 ,134015  =,041068
11 25.000000 ,1406T0 =-,040568
12 27.500000 L146129  =,060032
13 30,000000 .150697  =.039649
14 32.500000 ,156250 =,039199
15 35,000000 ,156884  =.038682
16 37,500000 ,158522. =,037930
17 40,000000 ,159571  =.037275
18 £2.500000 159472  -.036094
19 45.000000 . 158474  -,034580
20 50,000000 .156195 =,030785
21 55.000000 L147319  -,026188
22 60,000000 .138233  -,020996
23 65,000000 ,127227 =,015410
26 70,000000 ,116458  =,009626
26 75.000000 ,100252  -,003981
26 80,000000 .084717 ,001116
27 85,000000 .067909 004985
28 90,000000 .049601 007357
29 95,000000 028627 007061
30 100,000000 ,010000 =,010000
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I= 20,00 S(INCH)= 1,662281
CHORD= 1,.488240Y/B/2= 982700

1 PCTX ZUP (IN) ZLO(IN)
1 0,000000 -,058118 -.,058118
2 2.500000 -,030079 -,070351
3 S.000000 -,014629 -, 070081
4 7.500000 -,001587 -, 068409
5 10.000000 009596 -, 066573
6 12,500000 019431 -, 066804
7 15,000000 «028010 -, 062684
8 17,500000 035763 -, 060466
9 20.000000 043077 -,058540
10 22.500000 « 049464 -,056380
11 25,000000 055287 -,054277
12 27.500000 «060456 ~,052084
13 30,000000 0065135  -,049935
14 32,500000 2069231 -,047715
15 35,000000 2072784  -,045642
16 37.500000 «075731 «¢043031
17 40,000000 078301 -, 060699
18 42,500000 «080143  <,038083
19 45,000000 « 081395 -,035312
20 S50,000000 .082337 «,029489
21 55,000000 «081409 -,023483
22 60,000000 .078787 «o017672
23 65,000000 «074604 -,011625
26 70,000000 4068944  -,006093
25 75,000000 «061901  -,00111]
26 80,000000 .053597 +003056
2T 85,000000 .043998 .005959
28 90,000000 2032962 2007423
29 95,000000 023073 «003073
30 100,000000 010000 -,010000



S(INCH)® 3,131768

i= 21.00
CHORD= .969010Y/B/2= 0994000

1 PCTX ZUP (IN) ZLO(IN)
1 0.000000 =,048322 -,048322
2 2.500000 c,0304643 -, 056664
3 5.000000 «,020756 -,056862
& 7.500000 -o,012596 -,056105
S 10,000000 -, 005577 =-,055171
6 12,500000 2000625 -, 054221
7 15.000000 2006049 -,053003
8 17.500000 0010968 -,051688
9 20,000000 «015636 -,050528
10 22.500000 0019733 -, 049183
11 25.000000 0023493 -,047846
12 27.500000 . 026856 -, 046420
13 230,000000 029928 -, 046996
14 32,500000 ,032647 =,043498
15 35,000000 «035040 -, 041938
16 37,500000 037065 -,040262
17 40,000000 038870 -,038612
18 42.,500000 .040228 -,036750
19 45,000000 .041228 -, 034762
20 S0,000000 .062289 -,030522
21 S5,000000 .042238 -,026058
22 60,000000 041191 -,021485
23 65,000000 039235 -,016909
24 T70,000000 036429 -,012428
25 75.000000 .032838 -,008190
26 80,000000 «028545 -,004363
27 85,000000 « 023545 -,001223
28 90,000000 019442 -,000558
29 95.,000000 «016416 -,003584
30 100,000000 010000 -,010000
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INTERP 7S ON WING (INCH)

CHORD=

-

Pl
OOV ONOU P WN =

NN NN AN DN NN N e 0l st 1t bt bt ped et et
OO NOCONLWNIHOODINRND WN -

30

15,742600Y/B/2= 0,000000
PCTX ZUP(IN) ZLO(IN)
0.,000000 995245 « 995245
2,500000 1.,202815 776821
S,000000 1.277488 «690918
7.500000 1,329803 « 622960
10,000000 1,367710 «562004
12.500000 1,395796 504764
15.000000 1.,413495 454141
17,500000 1,626486A 406951
20,000000 1,434055 « 359150
22.,500000 1,435831 316217
25.000000 1,433866 «274895
27.,500000 1.427067 « 236611
30.000000 1.417113 « 169895
32.,500000 1.4029R8 165935
35.000000 1.385094 0134502
37.500000 1.362719 «106459
40.,000000 1.338290 079812
42,500000 1.308086 057494
45,000000 1,273572 «039037
50,000000 1,193835 010936
55,000000 1,102205 -,007333
60,000000 1,000790 -.017442
65,000000 «891310 -.020817
70.000000 « 775107 ~-,0186135
75,000000 «653882 -,012660
80,000000 529630 -,004989
85,000000 «404069 «001688
90.000000 «2TT08] »006938
95.000000 «146534 + 008629
100,000000 010000 -,010000



INTERP 7S ON WING (INCH)

CHORD=

DD WNOWN -

010000

»3B7968

9,063300Y/8/2=
PCTX ZUP(IN)  ZLO(IN)
5,000000 ,256268 .256268
2.500000 ,393188 ,147935
5,060000 ,4653564 ,115866
7,500000 +500689 ,093747
10,000000 .538R68 ,075008
12,500000 .570817 ,057836
15,000000 +596369 .064051
17.,500000 0617893 ,031860
20,000000 1637745 ,018903
22,500000 2652902 .008320
25,000000 ,665480 =,001760
27.500000 ,674850 =,010516
30,000000 ,681970 ~-,01880S
32,500000 .686263  -,025951
35.,000000 ,687894  =,032094
37.500000 ,686506 =,036745
40,000000 ,683467  =,041234
42,500000 ,676626  =,043362
45,000000 .666818  =,043926
50,000000 .639545  =,041471
55,000000 603378 =,035406
50,600000 .559457  -,026758
65.000000 508692 ~,016436
1 70.000000 L451770 -,00%5202
75.000000 .389545 ,005805
80,000000 «323060 .015270
85.000000 .252969 .021311
90.000000 .179027 .023501
195,000000 098788 .019393
. 100,000000 -,010000
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INTERP 2S ON WING (INCH)

CHORD=

ODNOWN S WN -

3.,194000Y/8/2=

PCTX

0,000000
2,500000
S.000000
7.500000
10,000000
12,500000
15,000000
17.500000
20.000000
22.,500000
25.000000
27.500000
30,000000
32.500000
35,000000
37.,500000
40,000000
42,500000
45,000000
$0.,000000
55.000000
60,000000
65,000000
T0.000000
75.000000
80,000000
85,000000
90.,000000
95,000000
100,000000

« 969917
ZUP (IN) ZLO(IN)
« 026923 .026923
« 080415 -,006014
«106913 -,012096
«128507 -,014904
« 146550 -,016919
«162058 -,018722
«»175078 -e019565
»186473 -,020051
«197061 -,021025
» 205772 -,021385
«213359 -,021784
«219603 -.021928
224842 -,022118
0226869 '0022115
«231768 -,021964
« 233397 -,021484
«234253 -,021139
«»233587 -,020144
«231703 -,018771
«226755 -,015242
+216103 -,011010
0200232 -,006356
.183542 -,001518
«164348 .003306
«1429G4 007760
119879 0011411
«095154 «013516
« 068660 , 013851
«039033 «011053
010000 -.,010000

ORIGINAL PAGE 15
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INTERP 73 ON HWINGLEY

CHORD=

D® oW E W=

2.i94000Y/Bs2=

PCTX

2.,000000
2,500000
5.000000
T:3002000
16,000000
12,300000
15,000000
17.500000
20.,000000
22.500000

- 25,000000
. 27,500000

30,000000
32,500000
35,000000
37,500000
40.000000
42,500000
65.000000
50,000000
55,000000
60,000000

. 65,000000

70,000000
75,000000
80,000000
85,000000
90,000000
95,000000
100,000000

tINCHY
969917
ZUP {IN) ZLO{IN)
=,02080S =,020809
038160 =.068269
070060 -, 068948
. 096184 -, 067227
.117308 ~, 046161
c3134743 =,0865037
c149060 =,045602
0161262 wo 065262
0172261 =, 045825
-181038 -, 046119
2188445 - 066697
0194350 =,04T180
" 2199146 -, 047814
.202673 -,0648311
0205060 -, 068671
0206207 c,048675
0206642 -, 048750
2205643 -,0468088
0203835 -,046938
0196831 -, 0434666
0186404 -,038709
0173664 -,032924
«158701 -,026359
«141787 - =-,019255
123208 -,012026
+103281 -,005188
«082087 .000448
«059366 .004557
.033839 .005859
010000 -,010000
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INTERP 2S ON WINGLET (INCH)
CHORD= 1,730000Y/8B/2= 977439
1 PCTX ZUP (IN) ZLO(IN)
1 0.000000 -, 042763 -,042763
2 2:500000 -,008221 -, 055035
3 $.000000 011652 -,052808
4 7.500000 «028320 -,049357
S 10.000000 « 042149 -, 046393
6 12.500000 « 053865 -, 044053
7 15,000000 «063798 ~.041628
8 17.500000 « 072535 -.039327
9 20.000000 «080532 -,037592
10 22.,500000 « 087249 -,035789
11 25.000000 «093149 -,034214
12 27,.,500000 « 098160 -.032662
13 30.,000000 «102496 -.031267
14 32,500000 «106068 -,029875
1S 35,000000 +108943 ~-,028488
16 37.500000 111066 -,026988
17 40,000000 112721 -,025610
18 42,500000 «113513 -,023918
19 45,000000 113617 -,022049
20 50.000000 « 1120644 -,017948
21 55,000000 «108402 -.013529
c2 60,000000 «102951 ~,008%46
23 65,000000 «095882 -.004355
26 70,000000 « 087320 « 000094
25 75,000000 «077389 «004141
26 80,000000 066230 007479
2T 85,000000 «053792 « 009573
28 90,000000 «"39880 «010193
29 95,000000 « 025862 «005862
30 100.000000 «010000 -.010000



INTERP 7S ON WINGLETY

CHORD=

O DA NE (N

{INCHY -

«691600Y/Bs2= 1.,000000
FCTX ZUP(IN) ZLC(IN)
0,0C0000 =,063121 -,043121
2.500000 =.030016 =,050016
$,000000 -,026042 -,0649811
7.500000 ~+018481 -,069534
10,000000 «,013677 - 069073
12,500000 -,009409 -,048554
15,000000 -,005664 -,067810
17,500000 -,002252 -, 046971
20.,000000 .»001007 -,046215
22,500000 003885 -,045301
25,000000 « 006548 -, 064367
27,500000 +00B951 -,043348
30.000000 «011168 -.042307
32,500000 «013155 -,041191
35.,000000 014931 -,040010
37.500000 « 016466 -,038724
40,000000 «017865 «,037435
42,500000 «018966 -,035974
45,000000 «019833 -,034402
$0.,000000 «020960 -.,031006
$5.,000000 021379 -,02736S
60.,000000 021173 -,023560
65.,000000 «020406 -, 019665
70,000000 019121 -,015749
75.,000000 «017370 -,011913
80,000000 «015213 -,008273
85,000000 013825 -,00617S
90,000000 e01373e -,006266
95,000000 «012881 -,007119
100,000000 010000 -,010000
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Link {0) - (

System Control)

Item (1) --

Iten (2) --

Link (1) - (

Alphanumeric Identification
(2) cards, (72 columms each)

Next Link Number
(Col. 1-5, Right Justified)

Planform and Airfoil Sections)

Item (1) --

Item (2) --

(a)

(b)

(c)

(d)

Item (3) --

Item (4) --

(a)

(b)

(c)

User Input

(1) card, (Col. 1-10, Right-Justified)
KASE (= 0, New Case)
(# 0, Link 1 Def. on File 1)

(1) card, (4 fields of 10 col. each)
Leading and Trailing Edge Data

(Col. 1-10, Right-Justified)
1 (Straight Line(s) on leading edge)
2 (Cubic curve on leading edge)

(Col. 11-20, Right-Justified)
(No. of points on leading edge)

- (Col. 21-30, Right-Justified)
Same as (a) above for T.E.

- (Col. 31-40, Right-Justified)
Same as (b) above for T.E.

See form for L.E. and T.E. data

(1) card, (9 data fields)
Airfoil Definition Data (21 Limit)

(Col. 1-5, Right-Justified)
1 (No airfoil fit)

2 (Fit straight lines)

3 (Fit cubics)

w w n

(Col: 6-10, R-J)
No. of given airfoils. (Max. 21)

- (Col. 11-15, R-J)
No. of points per airfoil. (Max. 30)

Instructions _for Preparation of Cards for Numerically
Controlled (NC) Machining



I11.

(d)

(e)

(g)

(h) -

(1)

- (Col. 16-20, R-J)
No. of camber line points

~ (Col. 21-50, Left-Justified with decimal)
L.E. Radius

- (Col. 31-40, L-S w D)

T.E. Radius

- (Coi. 41-50, L-J w D)

L.E. Thickness

(Col. 51-60, L-J w D)
T.E. Thickness

- (Col. 61-70, L-J w D) (FAC = 1.0)

Item (5) - See form for airfoil WB lines.
YDEM for WB (lines)

Item (6) --

Item (7) --

Item (8) --

Item (9) --

(1) card, (Max. of 20, one Col. fields)
A one in the (ith) column will apply a cubic fit to all
surface lines between the (ith) and (i + 1lst) airfoils.
A zero will cause a straight line fit.

(1) card, (Max. of 31, one Col. fields)

A one in the (ith) column will cause the (ith) airfoil
to be read from cards. A zero will make the (ith)
airfoil identical with the (i - 1st) airfoil.

See form for airfoil ordinates percent-of-chord
locations.

See form for airfoil ordinates. {order: percent, upper, lower)

CONTROL RETURNS TO LINK (0) FOR ITEM (2).

Link (3) - (Spanwise Percent Line Arrays)

Item (1) --

(a)

(b)

(1) card, (3 fields of 10 Col. each)

- (Col. 1-10, R-J)
(No. of percent line values in this set - Max. 31)

(Col. 11-20, R-J)
1 (Read another set of line values)
0 (This is the last set of lines)
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IV,

164

(c) - (Col. 21-30, R-J)
= 0 (In all cases)

Item (2) -- See fbrm for percent line values,
CONTROL RETURNS TO LINK (0) FOR ITEM (2).

Link (5) - (Cutter Motion and Surface Parameters)

Item (1) -- (1) card, (7 fields of 10 Col. each)
(a) (Col. 1-10 R-J)

0 (Output both surfaces)

1 (Output upper surface only)

2 (Output lower surface only)

Hon

(b) - (Col. 11-20, R-J)
1 (MDI)

il

(c) {Col. 21-30, R-J)
0 (Do not invert lower surf. Z)

1 (Do invert lower surf. Z)

ou o

(d) (Col. 31-40, R-J)
0 (This is last case)

0 (Another case follows)

NS

(e) (Col. 41-50, R-J)
0 (Output cutter center)

1 (Output surf. points and normals)

(£) (Col. 51-60, R-J)
-0 (No plot output)

0 (Generate plot tape)

e S )

(g) - (Col. 61-70, R-J)
(Line print increment)

Item (2) -- (2) cards, (8 fields of 10 Col. each)

(a) - (Col. 1-10, L-J w decimal)
YS = (Outboard WBL for line cuts)

(b) - (Col. 11-20, L-J w dec.)
YE = (Inboard WBL for line cuts)



(¢) - (Col. 21-30, L-J w dec.)
DY = (Point increment for line cuts)

(d) - (Col. 31-40, L-J w dec.)
PS = (First cut percent line)

(e) - (Col. 41-50, L-J w dec.)
PE = (Last cut percent line)

(f) - (Col. 51-60, L-J e dec.)
a = (Rotation angle, usually 0)

(g) - (Col. 61-70, L-J w dec.)
R = (Cutter radius)

(h) - (Col. 1-10. L-J w dec.)
PM = (1.0, Not used currently)

Item (3) -- (1) card, (1 field of 10 Col.)

(a) - (Col. 1-10, R-J)
NB = (No. of Butt Blocks.)

IF NB # 0 Include ITEM (3.1)
Item (3.1) -- (1) card, (3 <N <7 (10) Col. fields)

(a) - (Col. 1-10, L-J w dec.)
YB = (Y. line at butt blocks)

(b} - (Cols. 11-20, 21-30, ..... 61-70)
XN M (Butt block x locations)
T 1<N<3; M=1,2)
CONTROL RETURNS TO LINK (0) FOR ITEM (2).

\'. Link (6) - (Postprocessor Control Commands)

Items (l-N) -- (One statement per card.) .
The input for Link (6) must be selected from the list that

follows:
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STATEMENT

(1)
(2)
(3)

(4)
(5)
(6)
(7)
(8)

(9)

(10)

(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)

PARTNO - 66 Characters -
MACHIN/''"Name", N, Mode
CLEARP/XYPLAN, Z
YZPLAN, X
ZXPLAN, Y
TRANS /!lel’ IVYIQ, HZII
FROM /HXH’ HY", "le
GO TO /uxn’ van, nzn
GODLTA/”XII, IIYH, IIZ”
COOLNT/FLOOD
MIST
OFF
SPINDL/ON, CLW
ON, CCLW
OFF
TMARK /N
N, AUTO
MCHTOL/e
INTOL/e
QUTTOL/e
REWIND/N
RETRCT
OPSTOP
STOP
END
FINI

FUNCTION

Part I.D.
Postprocessor Selection
Clearance Plane
Clearance Plane
Clearnace Plane
Coordinate Translation
Set Point

Go to point
End-of-line retract
Coolant Control
Coolant Control
Coolant Control
Spindle Control
Spindle Control
Spindle Control
Manual Rewind Stop
Auto Rewind Stop
Corner Tolerance
Surface Tolerance
Surface Tolerance
Automatic Rewind
Move to CLEARP
Optional Stop Code
Stop Code

Process Points
Program End

CONTROL RETURNS TO LINK (0) FOR ITEM (2).



¢
1
0
1
0.0 |
15.7426
3 21
0.0

30
o TRETE6

0

8,5902
17.653%
0.0
2.354638

10196827 10.,979849 1)1.,374146
18,82578? 20.,393654 21,961526 23.529398
00000000C00N000000C0

111101011113121111111)1

0.000000
17.500000
35,000000
60,000000
95.,00n000

« 995245
1,424R¢€8

1.385094

1.,0007S0

01‘653‘

« 995245
«406951
134502
-e017442
«008679
0.000C00
i7.,500000
35,000000
60.000000
e5.000000
- 851330
1.295299
1.283640
«962213
«141446
«851320

. 308289
«071020
-,044101
« 007728

0.000000
17.500000
35.000000
60.,000000
9s.000000

s DELRAF

2.500000
2n.000000
37.500000
65,000000

100,060000

1.,202715

1.,434055

1.3€2719

891310
010000
0176821
39150
0106459

-, 020817

~-,010000
2.500000
20.,000000
37,500000
65,000000
100,00Nn000
1.056410
1.20R178
].2655%]
«.842337
.010000
«f43350

» 265911
2047436
=-,042094

5,000000
22.500000
,40,000000
70.,000000

1.277488
1.435831
1.338290

775107

.660918
0316217
2079512
-.018635

$5.000000
22,500000
40,000000
70,000000

1.132631
1.313844
1.245394
« 134507

» 563872
228226
. 0248137
-,035134

=.010000

2.500000
20,000000
37,500000
6€,000000

100,000000
TR6HD2T

5,000000
22.500000
40,000000
70,000000

43619

2

10.979849 .
10,979849
0,0
3,922510
12.551468%

7.500000
25,000000
42,500000
75.000000

1.329803
1.433R66
1.308086

«653882

«622960
2748385
« 057494
-.012660

‘79500000
25.000000
42.500000
75.000000

1.187220
1.315R45
1.219557

«621346

«S501£39
«192065
« 006937
-,026958

7.500000
25.000000
42,500000
75.000000

L9012020

WING KURLMAN UPPER 1,0 MILL 6/4/79 JMK.

21,4754
24,6694
0.0
5.490381
14.1722167
25,00727

10,000000
27.500000
45,000000
80,000000

1.367710
1.427067
1.273572

«529630

0562004
e236611
« 039037
-000“989

10,000000
27.500000
45,000000
80,000000

1.727910
1.313112
1.189457

«504767

«4b 6668
«+ 158803
-.0075°3
-,013619

10,000000
27.500000
45,000000
80.000000

WCLGPRG

50-99 PERCENT

27.449572
27.449572
0.0
7.0582%3
15.,690039
26.,665141

12,500000
30,000000
$0,000000
RS,000000

1.39579¢6
1,417113
1.193835

«404069

504764
»199R95
»010936
«001688

12.500000
30.,000000
S0.000000
85.,000000

1.2591°26
1.307265
1.11P607

«38€38]

«3S51%0
2127006
-,028375
‘0003782

12.500000
30.000000
50,006000
RS,.000000

WSEETOA

Input Deck for Numerically Controlled (NC) Machining of Wing

ORIGIFAL PAGE 15
U POOR QUALITY

1.0
8,6289585
17.25791
27,449572

15.,000000
32.500000
55.,000000
90.000000

1.413495
1.4029A88
1.102205

«277081

«656141
«165935
'0007333
«006938

15.000000
32.500000
$5.,000000
90,000000

1.7802R3
1.297313
1,035A52
« 266029

«2En0SA
«097R21]
’0039997
«N04LOBS

15.000000
32.500000
55.,000000
90.000000

1.014749
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1.037020 1,057253
1.081372 1,071824
«R2R407 .744680
«131267 010000
0564536 «377400
111748 .080180
-,055397 ~,070098
«o097156 =,084430
.005943 ~,010000
0.000000 2,500000
17,500000 20,000000
35.,000000 37,500000
60,000000 65,000000
95.000000100.000000
GbL35¢4 L E23GPE
.90217¢ L55020)
970377 JYEL ) HT
JIEETLN CEMALING
123830 SN0y
LGLEFL WCTFR 1
s NG4EET sN1kFE]
~.NSrezp - 1001e)6
~J10ETERD - %0177
LNOERIZ - ninnne
0.000000 2.>00000
17.%500000 20,000000
35.,000000 37,500000
60.000000 65,000000
95,000000100,000000
«36RGEE 548121
«.81594q5 .R38346
JBRSANG .BB1557
JI01PZEA .633640
1166884 .N10000
<3ERQEE .212523
01402 ~,008462
-.099411 =-,108123
'010,135 -003693?
.007613 -,010000
0.000000 2,500000
17,500000 20,000000
35,000000 37,500000
60,000000 65,000000
95.000000100,000000
316427 <4B3RET
«741517 « 763530
.81425¢% 811283
L65Nn607 .5RrA1a5
1100 2¢ JNinnee
168

1.070669
1,0601R0
«653542

.310736
« 052956
'008‘031
-,067958

5.,000000
22.500000
40,000000
70,000000

s 1YY0a?
LGusEny
LUSEGT S
Sm1=T78

A L2FUP
JOnNar kB
-, 111940
-t 71L& 2N

5,000000
22.500000
40,000000
70,000000

622578
« 854674
+875374
9559168

«1604AR0
‘0027357
-,11629n
-, 066141

5.,000000
22.,500000
40,000000
70,000000

« 554648
» 7179909
806470
520013

1,08057]
1.043046
556460

260520
«0270R3
-.093725
‘.04°417

7.500000
25.000000
42.,%00000
75.000000

W tTIN0UEG
LGSENTG
YT B
Elu2es

«1703¢E4
_.“?\‘.)]}.?
-.11%ar7]
'.“‘:l;;“

7.500000
25,000000
42,500000
75.000000

«679399
«B86T846
«864309
«GTRAIG

«1225%0
-,04S51R9
-,12090¢
‘0046267

7.500000
25.000000
42,500000
75.000000

609044
« 1792310
« 7197096
L 46OSE

1.085937
1.071743
«455181

e 216884
«003R30
-.100431
'0030780

10.000000
27.500000
45,000000
80,000000

816571
JIEANSS
CHPR2GE
S N

e 103014
- (l439YNC
- 177177
ST ERE

10,000000
27.500000
45,000000
80,000000

«T24820

+BT6980

«849504
+ 364095

«NONDAS
-.060859
-9123050
-, 027077

10.000000
27.500000
45,n000000
R0O,N00NND

«FR2T41
«802921
«TR&215
« 3ARAG]

1.,038273 1.08668636
+ 968609 0903546
»351108% « 243985
« 176772 0142710

-,018161 -,037828

-,106629 =,105009

«-,014653 ~,001571

12.500000 15,000000
30,000000 32.500000
S0.000000 55,000000
85,000000 90,000000

354402 «BEL4PDT
971162 « 972461
220400 HZ 4135
« 325917 o CFPRPES
SU9ZERS C7N2%y

- fialo17 - N770 )6

--1831"? -0117]?‘9

-,Jl44e0 - NG RY

12,500000 15,000000
30,000000 32,500000
50,000000 S5,000000
85,000000 90,000000
« 162431 e 791757
.883378 «8R6220
«B10377 + 760360
« 306043 214376
+ 060478 « 0389R9

«o,075545 < ,0R8330

-,121509 =,113733

-o,010952 « 0015587

12,500000 15,000000
30,000000 32.500000
50,000000 $5,000000
AS5,000000 S0.000000
.6R90RG «717696
2809947 «R13632
« 149500 e 704509
e PRASET e201597



,316437 0174082
,001283 <=,018147
-,0951R3 =,102275
-,089776¢ =,074108
- 009750 =,010000
0.000000 2.500000
17.500000 20,000000
as.00n000 37.%00000
60000000 6<,n00000
95;000000!00,000000
cCTRR29 0634163
06792872 s TOOEES
JT521€7  o75006S
cO0STE? < 54936H

. 103972 ,010000
.278879 150190
.000727 -, 0158979
=,081452 -, 0872¢8
-, 073002 -, 05P6EH
.012043 =.010000
0.00000D 2.500000

17.500n000 20,000000
35,000000 37,500000
€0,000000 65,000000
o8, 000000100,000000

o P62NEP
c638REH
s TOGR3PC
2 S5T1R2F
.0990RC
. 2€20%2
. 01ACED
«.0515%0
-, 04523P
«01551¢
0.n00000

c4CS002

.£56093
070“6ﬁ3
510267
010000
,146B42
«0046R3
-, 056€50
-,033501
-,010000

2.500000

17.500000 20,000000
3s.0000¢0 37,500000

g, 000000 65,000000
95 ,000000100,000000
.256268  ,2931FRA
.617R03 «62TT4S
JEETRQ4 LER6506
«5594F%7 508692
.0QR7pRE .010000
J256PEP ,1479238
«031R¢0 .018902
-.,032004 «,02AT45
-, NPETER - PYELDF

2128091
-.034280

’olOPQZO'

-,086300

5,000000
22,500000
40,000000
70,000000

.500RA6
,716602
o T46221
JHPE4SS

.109872
°50297a5
-,092895
=,042620

5,000000
22,500000
40,000000
70,000000

L06T7384
«671458
»701321
4604669

111914
-, 007046
-, 061519
--0205%1

5,000000
22.500000
40,000000
70.,000000

«453564
«652902
L6RI46T
,481770

. 115866
L,00R320
-.0"’1??4
-, NNEF0P

. 095024
°0059499
’0112341
-, 037758

7.500000
25.000000
b2,.,500000
75.000000

0557476
. 72983¢€
0738131
41B1ES

,081287
’o042747
-,0055278
-00?6165

7.500000
25,000000
42,500000
75.000000

515886
.684178
«€94028
e 396358

. 087528
-,018177
-.063A41
-,007577

7.500000
25.000000
42.,500000
75.000000

«S00689
« 665480
bT6626
« 389548

. 093747
'-0017‘0
-00431€?

JNACFEOS

+NE6R2T
-,062784
’0113545
=,020126

10,000000
27.500000
45,000000
80,000000

0504067
2739527
0726767
2345564

2056974
=,054045
-9096183
-.010819

10.000000
27.500000
45.,000000

80,000000

«5550R8
« 693585
«653692
«372R029

06817
'-90?7391
*o 064‘56

JN0GQ41

10.000000
27.500000
45,n00000
80,000000

.53AR68
«6748R50
LH6HR1RA
.323060

«075008
-.N10516

-, 063626

BGE Bab

-041122
=o,075220
-9110710
-,005647

12.,500000
30.,000000
$0,000000
85,000000

628757
s T46TR2
«655652
. 269558

.034785
-.064630
-.092883

.001326

12.500000
30.000000
50.000000
85,000000

587837
e 700687
.65512723
0256228

L04TRSR
'0036967
-,061733

«012379

12.500000
30.000000
50,N00000
85.000000

570817
«681970
2639545
e 252969

.057A834
-.01F8ﬂ€
-,041471

.071311

- 020048
-, 0RS956G
°0162353

o 005147

15.000000
32.500000
85,000000
90.000n00

0656257
750910
c6S4RTA
s 1R9R4L4L

0016740
=,073724
-, 084755

« 009764

15.000000
32,500000
55.n00000
90,000000

0613931
«T04RST
617434
«1P0N601

0032547
-.0&4918
‘0054964

«016980

15.000000
32.500000
55,000000
90,000000

596369
686243
.603378
«179027

044051
--0?9951
-,035404

SN23801
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«.,010000

«010303
0.000000 2.500000
17.500000 20,000000
35,000000 37,500000
&0,000000 65,000000
a5.,000000100,000000
«2533F8 . 38P587
«612069 «631907
« 6P 25609 «6R1338
«55/440 .S06PE8
.099073 «010000
. 253355 .147138
« 035124 «NP226R3
-, 0P6P254 =,N3069F
-,020673 =,010729
020900 <,010000
p.o0nnop 2,5000n0
17.500000 20,000000
3s.o0p0000 37,500000
€0,000000 65,000000
95.000000100,000000
¢193640 «323953
«543554 . 563570
HR1FRRTR «618943
512062 L467116
.NG84360 2010000
« 193940 «093P68
-, 0067234 =,01£999
-, 05658 =,059577
-,037R05 ~,02%524
« 019876 =,010000
n.oo0o0neo 2,500000
17.500000 20,000000
35,00n000 37.500000
60,000000 65,000000
S, n0000N100, 000000
«151121 « 2713935
486310 e S 060RS
«563727 «SE6T745
b TPEET W 4372167
.0R8Q)7 010000
«151121 +0SP972
-.0273237 -,026327
-, 067330 -,0fQ182
-, 041157 =,0728108%
2019372 «,010000
g, 000000 2,500000
17.500000 20,.0000NN
3. 000000 37,500000

170

S.,000000
22.,500000
40,000000
70,000000

WLhB46]

2647100
LO6TR4L4ED
2449901}

«116000
012515
-,035002
.000016

£.000000
22.500000
40,000000
70,000000

«382153
«579172
«617465
«416332

« 065340
- 125544
-,062415%
‘.012377

5.,000000
22.500000
40,000000
70,0C0000

e 329651
«S21704
«e58428]
. 38102

«033660
-, 0432A9
-.070906
-, 014431

5.000000
22.500000
an, 0ne000

7.500000
25.000000
42.500000
75.000000

495273
«659732
€71R1S
«38R224

« 094642
« 002840
-.037007
2010435

7.500000
25.,000000
42,500000
75.000n000

4278ER
«5923¢1
612470
«360470

«046114

-.033622
-.0630239
«00N4LED

7.500000
25.,000000
42,500000
75.000000

e 373674
+5350238
2, 560409]
«335)40

.016961
-. 049798
-, 070676
-.00120¢

T.500000
25.000n000
L2 ,5rpnnp

10,000000
27.500000
45.000000
a0,000n00

«533250
« 669183
« 6622727
«372249

+ 076584
‘0005554
-.037494

«N19233

10,000000
27.500000
45,000000
80.000000

465175
« 602517
«604592
«300453

«030004
-. 040462
-006?195

«011699

10.0000N0

27.500000

45,000000
RO,N00N00

e 409726
«545540
« 554075
. 2RO105

«N03156
-, 0551R1
-. 068889

«N10370

10,000000
27.500000
49, 00000

12.500000
30,000000
S0.000000
85,000000

565066
0676396
»6354413
252601

. 060039
-,013510
'0035011

« 024536

12,500000
30.000000
50,000000
85,000000

496577
«610569
«581749
e 236758

.015321
-, 046864
-,057149

.019428

12.900000
30,000000
50,000000
RE, 000000

«440219
»554051
«5344A3
221383

-,009408
-,060175
-. 0624274

.01'8336 -

1?.5006@0
An. 000000
sa.000000

15.000000
32.500000
55,000000
90,000000

560561
+6B0TARS
«5993810
«179044

« 046809
-.020364
-.029064

«025930

15.000000
32.500000
55,000n00
S0,000000

«521960
«€15952
«550553
«16R9G4

«+003802
-.0821965
-,04872?7

« 023087

15.00nn00
32.%5cn000
S5.,00n000
90,000000

« 465051
« 560051
«S0TN1AR
» 188563

- 019053
-, 064]1Fa
=, 05272871

022245

1S5.00n000
22.500000
“S.000000



€0,000000 65,000000 70,000000

65,000000]100,000000
o 1216R€0 0237017
840578 . 45980
oS1TRER 519459
J43R60T - 401718
s 0R3782 - 010000
0 1216E€0 «037176
- N3604R «,044456
-, 060R0T <=,N69874
-,03600€64 <=,026176
eOlQOFQ -3010000
0,000000 2.>00000
17.500000 20,000000
35S, n0n000 37.500000
€0,00N000 6€5,000000
98 ,00N0NCNYION, 000000
.N87412 ,205119
0 30RTE2 417277
6746750 J4THhTBE
24NST26 w3721¢€8
JNTREE? .010000
097412 ., 020399
-, 047626 =~,04P8273
-, 067532 =.,067681]
-,0357¢c «,023351
c01R743 =,010000
0,000000 2.900000
17.500000 20,000000
35,000000 37.500000
€0.000000 65,000000
95,000000100,000000
o 0THLES 0176347
«359174 .,376845
«433013 +435331
373291 e 342916
.072372232 .010000
L0TELER 006748
- 0460R] =,0510898R
-, 004RTC =, ,NE4814
-0320G80 =,0202727
L01R3720 ~,010000
0.000000 2,500000
17.500000 20,000000
A5,000000 37.500000
€0,000000 €5,000000
9%,000000100.000000
. 055906 14701k
.210e07n.  22ee?

- 2R9963
"~ 2475136
519667
¢« 359520

. 0148723
-, 050094
-.,070FR48
=,012838

5,000000
72.500000
40,000000
70,000000

,255160
.432159
677663
333583

.000R12
-.053327
-, 068368
-.010599

5,000000
22,500000
«0,000000
70.000000

.223281
391149
0436477
« 207826

--010245
-~ 154504
-, 064721
-,N0R1AR0

5,000000
22.,500000
40,000000
70,000000

.191494
.?l‘(.ll‘a‘

75.000000 80,000000 PS,000000

(332045
4BR3YE
«5167238
« J176264

000452
-, 05537¢
-.,069936
-,00006€1

7.500000
25,000000
42.,500000
75,000000

.295082
0465018
<475243
.290838

-0011459
-, 087534
-.067038

.0016512

7.500n000
25.,000000
42.,500000
72.000000

«260A%])
«403563
«434R14
«P6RE2H

-, 020559
~.057P¢9
-,063075

«003160

T.500000
25.000000
42,500000
75.000000

e PCF594
« 3611327

« 366599
»498AR38

511385,

o PE1790

=.011372
=,N59626
=, 067786

2N10981

10,000000
27,500000
45,000000
f0,000000

.327926
s 455 3AA
470729
2P43717

-.N?71444
-,060817
'0064590

.011896

10.000000
27.500000
45,000000
R0.000000

791882
«4136672
«431070
2725635

-, 02P877
--060234
-0060426

« 012792

10,000000
27.500000
45,0000060
R0,000000

e PR56T27.

« 3T IN9H

» 395911
.5074R0
04942278
207340

90022087
’0063538
-, 060691

018576

12,500000
30,000000
50,000000
a5.000000

«3558BR3
« 463904
«455746
193396

'0030486
-0063815
-,057182

«018916

12.500000
30,000000
£0.,000000
85,000000

«31R349
«422115
418044
0179383

-,036390
-,062486
-,052R95

.019186

12.500000
30.,000000
S0,000000
85,000000

280511
. 37833

90.000000

619918
0513762
cG696TT
«e14RRTS

-0030132
-, 0F(AR56A]
-.0S0R27

022146

15.000000
32.500000
55.000000
50.000000

-378R89
0670391
«433801
«139186

«-.037106
’0066020
-+ 047316

«022046

15,000000
32,500000
§5,000000
S0.00n000

0340217
«428513
« 398530
«129392

-,041723
- 063086
-00“3?02

«021042

15.000000
32,500000
58.00n000
90.000n00

« 301132
« IFBRT2

171




«J902¢€2 «352R413

« 3396489 « 312506
«055906 =,006660
-,05005? «,0539A8]
-.,029%77 -,01825%
«01786€¢ =,010000
0,000000 2,500000
17.500000 20.000000
AB.0ONA00 27,500000
60.,000000 65,000000
95.,000000100,000000
«02P5RK «122350
281169 «29ARR57]
«34R077 «351730

« 306672 « 282601
«061R48 010000
«03R58E <, 017005
«~.05]1R?21 -.054779
-00601?7 -0059??8
we026419 «,0157P1
0016735 -0010000
0.,000000 2,500n000
17,500000 20,000000
3¢.,000000 37.500000
60,00N000 65,000N000
95.000000100.000000
«02314¢ .09059]
«246123 « 250650
307949 «310R09
213467 « 252420
058807 201N0DO
«023149 «,N256h42
-.052733 «_,054876
«,0856TE€2 ., 08855¢
-, 0234PR} -,N]135F5
0. 000000 2.500000
17.20n000 20,000000
A5,0000c0 37,500000
€0,N00000 65,000000
9s,o0n0n00100. 000000
»013RGG <NANTS7
211027 225143
«27T07CR e 2T38F4
«24253€ W PP41%3
.040Q40 .01nnpep
L0123000 o nNn073)4

172

394291
« 280968

-.021211
=-,0566585%
'0062174
~-,006863

5.000000
22.500000
40,000000
70.,000000

«162600
¢« 309715
» 353440
« 254485

-.029283
-, 056543
-.058342
-.005170

5.000000
22.500000
40.000000
70,000000

«135238
« 270538
«312722
«227681

-, 035824
-. 055877
-,054377
-.,003P00

5,000000
22.500000
40,000000
70,000000

«113618
«23€108
+ 275555
202422

N T Y N- )

R LEPLY
245498
-.029725%
- OSRQBS
-. 060245
.003793

7.500n00
25.,000000
42.500000
75.,000000

«195071
«320975
«J52RHKE
222723

-.036158
-0053157
-0056?18

« 004679

T.500000

- 25.,000000
42,500000
75.000000

«1€4914
281176
« 3125689
«190597

-, 041274
=, 056816
-.05?11‘0

«005213

7.500000
25.000000
42,500000
75.000000

«14029]
«24STRQ
« 275718

R PAE 29

» 300751
« 206653

-+ 036468
=, 060594
s (57423

«N127RAK

10,000000
27.500000
45,000000
80.000000

222039
«330288
«350544
«187R12

-.041531
=+059144
-.053307

«012923

10,000000
27.500000
45.000000
B0,000000

«1R9626

« ?2R9960
«310862
« 168605

-+0645343
=-.057215
--0‘9168

« 012694

10.000000
27.500000
45.,000000
80.000000

« 162558
« 7534891
«PT4434
«150216

VAR

379145
«164613

-.0642599
~-,062064
-,048R04

.018700

12.500000
30,000000
S0,000000
85,000000

«245126
« 338205
«341195
«149R9]

-,046356
-,05089R2
-0045765

018261

12,500000
30,000000
S0.000000
A5,000000

210831
e 297479
+303176
.13481]

-.0490?2
-.057500
-0041795

+017464

12.500000
30.,000000
S0.000000
Rt ,.000000

«181707
e 260R71
«268101
120218

--046517

«362050
«119021

‘0046754
-,062091¢6
~a040297

« 021060

'15,000000
32.500000
55,000000
90.000000

o PE841372
344391
« 3726364
+108620

-.049460
=-,0602R5S
-. 036598

« 020249

15.,000000
32.500000
55,000000
90,000000

«22RSARD
303436
290527
« 097901

-.051198
-.057328
-.023050

«019118

15.000000
32.500000
55,000000
90,000000

«197796
e P66460
257307
«087383

-, N47Q27



-.OaR7Q7
-, 049562
'0018?‘9
.014A18F
0.,000000
17.500000
35.,000000
60.,000000

05,000000100,000000,

© «1949E7
e 2LOTRE
«214323€
«N426€8
«0225F0
-0029633
-.0311¢7
’.01“3?5
2012247
n.000000
17.5000¢0
35,000000
60,000000

«.,050177

- N4BR1E8.

-0009‘74
-.010000
2.500000
-20,000000
37.500000
65,000000

LORNSA]
206472
«P46783
.197082
.,010000
‘0013450
- 030743
-, NN416A8
-.Olﬂﬂon
2.500000
20,000000
37,500000
65,000000

95,000000100,000000

.026972
J1BA4T3
«231T6R
.2002232
.036022
,0726923

-,0200€]

-, N219¢F4

-, 0N6ICE
«0110%3
2

-~

rdy
n.o
2R.0
€6,0
R4,0

0.%

28.5
56.5
84,5

1.0
29.0
c7.0

«CRN&L1S
197061
« 233397
« 1835472
010000
-,006014
--021025
-,021484
-,00151R
-.010000

1

e, 05065646
--0‘06861
-,00PRA3

£,000000
22,5n00000
40,000000
70.000000

,106147
<2158R4
02490?2
«1770472

—.020273
-,031145
-,029712

.001912

5,000000
22.500000
40,000000
70.000000

.106913
,205772
234253
. 164348

-.012096
-,021385
-,021139

.003306

R.0O
36,0
64,0
972.0

5

3A.5
64.5
92.5%

Q,0
27.0
ﬁtw.n

‘1051072
-i046605
006623

«S00000
25.000000
42.,500000
75.000000

132434
eP24166
247631
154548

-,023522
-,03154¢
-.02B?Q7

«007484

7,500000
25.000000
42,500000
75.000000

«12R507
«213359
233587
«142994

-.,014904
fQOZITH“
'-02016“

« 007760

12.0
40,0
6R 0
86,0

12.5
40,5
6R.5
96.5

13.0
- 4140
£Q,0

-, 05102%
- 041772
0013282

10.000000
27.500000
45,000000
R0,000000

©1518R6
231032
. 245948
«129994

-, 0258R3
-,031627
'00?6“37

012037

10,000000
27.500000
45,000000
80,000000

«166550
«?19603
231703
119879

-,016919
-, 021928
'0018771

011611

16.0
4460
72.0
100.0

16,5
44,5
72.5

17.0
45,0

T3.0

-,050900
-,036880
«017155

12.500000
30,000000
50,000000
£5,000000

.16860T7
.236852
. 239205
.103511

-,027988
-,031712
-0021787

«014731

12,500000
30.,000000
50,000000
85.000000

«162058
0224842
224755
.095154

-, 018722
-,022118
--015242

.013516

20.0
4R, 0
76.0

21.0
49,0
77.0

-,050392.
-'0?6884-
2018190

15.000000
32,.500000
55.000000
90,000000

«18B726%0
«241400
«22R506
«074907

-.029019
‘0031540
-.0N1A300

.015299

15.000000
32.500000
55.000000
90,000000

175078
«22R869
214103
. 068660

-0019565
-,022115
-0011010

. 013851

173




93,0 97.0

raa 1 0
1,€ B8 9.5 13.5 17.5
29.5 313.5 27,5 41,5 45,5
57.5 61.5 ) A€ ,5 69.5 73.5
85,.% 89,5 §3,5 97.5 '

2S 1 0
30.0 34,0 3,0 4240 4640
SR, 0 , 62,0 LY 70.0 74,0
PE&.D 90,0 G4,.0 98, N

LI } 0
2.5 6.q ]{\.ﬁ 16.9 1805
20.5 34,5 3R, 47,5 46,5
€R:S 625 fhL.& 70:5 74,5
6.5 90,5 9445 98,.¢

2¢ 1 0
3,0 7.0 11.0 15.0 19,0
1.0 35,0 3¢,0 43,0 47,0
€9,0 63,0 670 71.0 75:0
e7.0 91,0 95,0 Qg .0

., 5 0 0
365, 7..‘\ 1105 15.5 1905
31.5 35,5 29,5 43,5 47,5
7.8 91,5 95,6 99,5
s
PR 1 . 1. l
277.4469877 0.0 1.646972 50.0 99,0
1.0 ‘
0

PARTNO WING KURLMAN UPPER 1,0 MILL &6/4/79 UMK

MACHIN/SUNTRN 43, sL INEAR
CLEABP/XYPLAN340
FEDPAT/40,0

COOLNT/MIST
SPINEL/ON.CLW
FROM/=1,0:i51:042,0460,0
COTO/TeNa3.0s7,0460,0
COPLTA/0.040,00,142040
OPSTOP

CUTPTS

RFTPCT
GOTO/'!-D’-100920006010
COOLNT/OFF

SPIMNL/OFF

crne

Frn

174

215
49,5
77:5

22.0
50.0
78,0

23,0
§1.0
79,0

23.3
51:5
7965

2.5
53.%

1.5

26,0
54.0
82.0

26.5
S“.S
82,5

27.0
55,0
R3,.0

?765
55,5
83,5

50=99 PERCENT

10



0
’
PARTNO

FINT

TX 23+WING
MACHIN/SUNTRN
PTONLY/2

FINT

175




0
1
0.0
2.2931
3.912094
3.7R134
3 6
0.0
nnoeoo
111111
0.000000
17.500000
35.000000
£0,000000
95.000000
-.020“09
«161262
« 205060
« 1723664
« 033839
‘.02”809
=, 0457¢?2
-004967]
-.,032024
« 005859
0.000000
17.500000
35.000000
60,000000
Q5,000000
-,0318%0
116772
«156P R4
«1382323
« 028627
-.03]1R%0
-.0‘?‘09
-.N386R?
-OO?OQQ6
« 007061
0000000
17.%500000
35.,000000
$0.,000000
Q5 .000000

‘-n"s?T.‘:

Input Deck for Numerically Ccntrolled (NC) Machining
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WINGLET KU

6
0.0
1,661108
NeMN
1.661108
30
0,486151

0

2,500000
20.000000
37,500000
65,009000

100,000000
«N38160
172261
206207
«15R701
»010000

-0048269

-,045R25

=, 048675

-,0263E9

-.010000

2,500000
20,000000
37,500000
65,000000

100,000000
«014890
126269
«15R522
27227
.N10000

-,0N51726

'.0“13?2

-,037930

'0015410

-,010000

24900000
20,000000
37.%00000
65.000N000

100.000N0N0

-.FORPPY

HLMAN

0.9051
3,3311
3,36690
4,3001)
0.0
0.978070

5.,000000
22,500000
40,000000
70,000000

070060
.181038
«206642
0141787

-.0489@8
-. 046119
-, 048750
-,019255

5.000000
22.500000
40,000000
70.,000000

«N40T62
.134015
+ 159571
«114498

-. 050964
-.,04106R
-,037275
-.009626

< 5,000000
22.500000
40,000000
70,000000

L011662

]
0.489]1%])
3.,12814
0.,48916K1
3,12R14
N0 -
1.,661108

7.500000
25.,000000
42,500000
75.000000

096184
<18R445
W 205643
.123208

-.0472?7
'0046697
-, 04R0F8
-.012026

7.500000
25.000000
42,500000

75.000000

« 062146
140670
0159472
«1007S2

-.0483F9
'0040568
T 136064
-,00398]

7.50n000
25,000n00
42.500000
75.000000

L0PR70

174 MILL 6/4/779 JVMK

1.8008R
3,88%¢
3.539R0
4,57720
Nel
3.12814

10.,000000
27.500000
45,000000
80,000000

.117308
«194350
« 203535
«103281

=, 046161
-, 047180
—'0‘693g
-.005183

10,000000
27.500000
45,000000
80.000000

« 079614
« 146129
« 158474
NRGT17

-, N&638]
-, 040032
-,0345890

001114

104000000
27.500000
45,000000
RO,00000N0

LhapP1409

ORIGINAL
F POOR

0.,978070
3,912094
0,978070
3.912094
0.0

31,912094

12.500000
30,000000
S0,000000
R5,000000

«134743
2199146
«196531
. 082087

-0046037
'0047814
- 043466

+000448

12.500000
30.000000
50.000000
AS5,000000

«0941R4
+150697
«154195
« 067909

=,045154
-0039649
~+03078%5

«004985

12.,500000

30,000000
50,000000
£5,000000

« 053ARASG

of Winglet

PAGE 8

QUALTY

15.000000
32.500000
$5.000000
90,000000

»149040
202673
« 185404
« 01593686

-, 045602
=-,048311
-, 038709

« 004557

15.000000
32.500000
55.0n0000
90,000000

«10A296
« 154250
«147319
0« 0495601

-,043726
-,039199
-, 026188

« 0071357

15,000000.

2,%00n000

55.n00000
350,000000

LRATGE



« 0725238 ., 080532
«10R9472 « 111066
 L,1079€1 = ,N958R2
«025R€2 010000

- 042763 «=,055035
-.,030327 =,037592
-=o02R4PP =,07hQER
-, 00R946 =,N04355
.005R62 =,010000
0,000000 2.500000
17.500000 20,000000
3%,000000 37,.,500000
60,000000 65,000000
Q5,000000100,000000
-, 05811R =,03007S
.« 035763 .043077
«0727R4 .075731
LO0TETRY « 074604
023073 .010000
-.,05f118 =,0703%1
- 060466 =-,0S58540
-, 045447 =,043031
-e017472 =.011625
.003073 =,010000
0.000000 2.,500000
17.500000 20,000000
35,000000 37,500000
€0,000000 65,000000
95,000000100,000000
-.048322 =,030443
.01096&# .015F36

. 035040 .037065
041191 .N39235
016416 010000
-e04R3722 «,0566F4
-, 0581688 =,05052¢
-, 041938 «,040262
-, 021405 =,01Ff0G09
°.003580 -.010000
0,000000 2,500000
17.%00000 20,000000
35.000000 37,500000
60.,000000 65,000000
9,000000100,000000
-.0463121 -,030016
- 002282 .001007
014931 C01FLEE
.021172 L020606h
.017200 .n1nnnn:

« 087249
2112721
087320

-,052808
-,035789
’0025610

000094

5.000000
22.,500000
40,000000
70.000000

-s014629
049464
«0TAR301
068944

~,0N7008]
-.056380
-,040699
-,006093

5.000000
22.500000
40.000000
70,000000

-,N20756
.019733
. 038870
e 036429

-.0568A2
-,0409183
-,038612
-,012428

5.,000000
22.500000
40,000000
70,000000

-.024042
. 003888
«017865
.N18121

« 093149
21135813
2 0T73RG

«o 049387
-,034214
-,023918

0004141

7.500000
25.000000
42,500000
75.000000

-.001587
« 055287
«080143
«061901

-,068409
- 054277
‘00330P3
'0001111

7.500000
25.000000
42,500000
75.,000000

'0012596
« 023493
040228

«N32823R

-l056105
-, 0467846
-,036750
-, 008160
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